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INTEODUCTION 


BY HENRY FAIRFIELD OSBOEN 

Vice-president of The Hispanic Society of America. 

T he purpose of this Introduction is not only to intro- 
duce the author mth fitting recognition of his schol- 
arly devotion to the cause of archaeology, but also to 
show that the Prehistory of Spain is absolutely essential to 
the understanding of the history of Spain, and that the re- 
mote sources of the character, the intelligence, the artistic 
and literary genius of her people lie very, very far back in 
prehistoric times when man lived in direct contact with na- 
ture and his survival depended on the cultivation of the 
closest powers of observation. It was these powers of obser- 
vation, combined with native spiritual and intellectual im- 
pulses, which later became the fountain head of the art and 
literature of the Iberian Peninsula. 

By sea and land Spain has ever been the halfway station 
of human prehistory and history between the precocious 
cultures and civilizations developed to the east and south- 
east of the Mediterranean, and the retarded cultures and 
civilizations of western Europe. The relatively open lands 
of north Africa and the smooth summer waters of the Medi- 
terranean afforded more attractive and more open migra- 
tion routes than the river borders and dense forests of the 
European mainland at the close of the Ice Age. It is there- 
fore not surprising to find that the prehistoric cultures of 
Spain constitute a connecting link between the ancient 
Orient and the ancient Occident, and we are but barely 
beginning to appreciate the importance of the role thus 
played by Spain. The explorations of the distinguished 
author of this volume, of the brilliant Henri Breuil, and of 
the long line of Spanish archaeologists quoted and cited by 
the author have — ^within the last four decades — splayed a 
prominent part in expanding our knowledge of the pre- 
history of all of western Europe, and in giving Fossil Man 
in Spain his proper setting in the drama of prehistory. 
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, As.' ill arcligeology generally, the preliistoriaii is guided 
chiefly by the vestiges of. human arts and, industries, a.iid 
iiiueli more rarely by the more or less fossilized skeletal 
remains of man himself, which are as rare and perishable as 
flint and pottery are abundant and enduring. The prehis- 
toric invasions of Spain which -we know of at present were 
as follows : 

Oij) Stoxb Age — treated in the present volume. 

.1.' First invasion — from Africa, The primitive Cheileaii 'aiid Aclieii- 
lean industries in stone spread from Egypt over iiortliern 
Africa and through. Spain into western Europe. At a later 
cultural stage, the Mousterian, which constitutes a further 
evolution of the two earlier cultures (its beginning estimated 
at 40,000 B.C.), fossil remains of men of the Neanderthal Race 
are found in Spain, France, Belgium, Gennany, Jiigo-Slavia, 
and Czecho-Slovakia. The Heidelberg Race, reniaiiis of wliieli 
are fonnd in Germany, is probably ancestral to this race and 
may have been eontemporaneons with the Pre-Cheileaii cul- 
ture ; no trace of it has yet been found in Spain. 

2. Second invasion — from north of the Pyrenees. The more recent 

and advanced industries in stone — Auriguacian, Solutreaii, 
and Magdalenian — indicate the presence of the Cro-Magnon . 
Race, the art people, of high mental tj^pe, who appear in 
northern Spain, Prance, Italy (Grimaldi), Germany, Engiaiid, 
and possibly Poland and Hungary. These industries give us 
our first approximation to accurate prehistoric time because 
the earliest of them and the first appearance of the Cro- 
Magnon Race coincide with the close of the final great glacia- 
tion of Europe, about 25,000 b.c. As these Cro-Magnons have 
not been found in northern Africa, it would seem that they 
entered Spain from the north— an impoidant point fully dis- 
cussed by Dr. Obermaier. 

3. Third invasion — from Africa. The advent of the Capsian culture 

and industry in stone — apparently identical with the early 
phase of the Aurignaeian above mentioned, and named from 
Gafsa in southern Tunis — is characterized by a new kind of 
silhouette art with very spirited human and animal figures, 
readily distinguished from the more realistic Cro-Magnon art. 
This early Capsian culture was widespread over southern and 
eastern Spain, and probably indicates the first southern inva- 
sion of the 3£ edit err anean Race, a race of narrow-headed, short- 
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statiired brunettes, although fossil remains of these people are 
as yet unknown. The later and final phases of Capsian culture 
extended northward into France, where its miniature flint 
implements appear in the Azilian stations of Ariege, and in the 
Tardenoisian fishing flints of France, Belgium, and the British 
Isles. This Capsian culture was undoubtedly developed in 
Africa and brought from there. 

New Stone Age, 

4. Fourth invasion — frora the northern and eastern coasts of the 

Mediterranean, Transitional Mesolithic stone industries, pass- 
ing into the fully developed Neolithic culture with its char- 
acteristic polished stone implements, pottery, domesticated 
animals, and evidences of the pursuit of agriculture (about 
7000-3000 B.C.). This industiy is believed to indicate the first 
arrival of the native stock known later to the Romans as 
Iberians^ doubtless a northern branch of the Mediterranean 
Race above referred to. This culture shows such striking 
similarities to some of the earliest industries at Hissarlik in 
Asia Minor that it seems not unlikely that it reached Spain from 
Asia by a route along the northern shores of the Mediterranean. 
During the development of this Neolithic culture, there is 
evidence that seems to indicate the presence of mariners and 
traders from the east, who established stations along the coast 
and at the mouths of rivers, worked the rich mines of virgin 
silver, and used implements of finely chipped flint, copper, 
ivoxy, and many other articles that indicate Egyptian and 
oriental influence. Primitive dolmens, burial monuments prob- 
ably coniieeted with sun worship, were used by the Neolithic 
natives, while the foreign colonists— whom Siret believes to be 
the early Phoenicians, tributary to Egypt — built eii’cular pas- 
sage graves. 

The Ages of Bronze and of Iron. 

5, Fifth Invasion- — from central Europe. The industry of the Age 

of Bronze, with burials in huge pottery urns or in sepaimte 
cists, has an aspect purely occidental, and would seem to indi- 
cate an invasion of Celts from the noith— people of the broad- 
headed Race. 

The first and second migratioiivS or invasioiivS were of 
races which have disappeared in Spain, but have left traces 
in northern Europe. The fourth and fifth invasions explain 
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tlie distribution of tlie three native races of Spain known to 
the RomaiiSj namely : 

a. Iberians (of Mediterranean Race) to. the east, north j, and south. 
h Celts (of Alpine Race) to the northwest 
c Celtiberians (mingled Celts and Iberians) in the center. 

Ever westward ■ and northward extended the culture of 
the New Stone Age^ followed in the Age of Copper and the"^ 
Age of Bronze by the cultures characterized by the use of 
metals, as follows d 


Copper used in 

Egypt and Chaldea . 

Troy, Greece, Sicily, Hungary, and Spain . 
Northern and central Europe, and in Prance 

Bronze used in 

Egypt and Chaldea 

Troy, Greece, and Sicily . . . . . 

Central Europe, Prance, and Spain . 


5000 B.G. 
3000 B.c. 
2500 B.c. 

,3000 B.c. 
2500 B.c. 
2000 B.c. 


Beginx^ixg or the Histobic Peeiod. 

6, Sixth invasion' — from Africa, Phoenician mariners from Tyre- — 
probably of Semitic Race — entered Spain as traders, not as 
settlers, and founded Gades (Cadiz), the ‘‘oldest town in 
Europe which has kept a continuity of life and name from its 
first origin,’’ although the chief Phoenician exploitation dates 

lA recent anUiority, Louis Siret, gives much more recent dates for bronze 
and copper in Spain, namely: 

y ‘ Close of Neolithic .... . 1500 b.c. 

^ ' ' Eneolithk — Copper Age 1200 b.c. 

Age of Bronze 1200- 800 b.c. 

Age of Iron in Spain, Ist phase 800- 450 b.c. 

Age of Iron in Spain, 2d phase 450- 200 B.c. 

his important work on Questions de Chronologie et d'Etlmograpliie ihe- 
tome i, De la fwi clu Quaternaire d la fin du BfonBe^ 1913, i\4th preface 
Gartailhac. Since 1913 the tendency has been to push the discovery and 
"iuetion of metals much farther back. Thus in remote Scandinavia, much 
retarded in enlture than Spain, Montelius gives the following dates in 

' New Stone Age (Neolithic) 3500-1700 b.c. 

; Age of Bronze . 1800- 700 b.c. 

' ^Transition to the Age of Iron 700- 550 b.c. 

Age in Scandinavia €00 i/car.s* earlier than the Age 
! in Spain according to Siret ’s chronology. 
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after the rise of Carthage. Then the G artliagimans 
Spain as colonists, and were dominant there during the second 
half of the third centurj?^ b.c., making many settlements and 
founding the fortress of Novo Carthago, the niodern Cartagena, 
with the best harbor of southeastern Spain. The ancient G reeks 
cannot be considered as having any appreciable influence in 
Spain, for they occupied few sites south of the Pyrenees, 
although dominant in southern Prance in their colony of 
Massalia (Marseilles), 

7. Seventh invasion — from Italy. Firm historic ground is reached 

with the advent of the Romans, of blended Alpine and Medi- 
terranean stock, who drove the Carthaginians out of the 
Iberian Peninsula in 201 b.c. and completed its conquest by 
taking Numantia in 133 b.c. 

8. Eighth invasion— -from northern Europe. The dominance of 

Eoman civilization endured from 201 B.c. to 406 a.d., when the 
Vandals, SueM, and invaded Spain from the north. 

These tribes are regarded by anthropologists as branches of 
the Nordic Race, and this invasion constitutes the first recorded 
entry of these peoples into the racial stock and social develop- 
ment of the Iberian Peninsula. 

9. Ninth invasion — from northern Europe. In 415-419 a.i). the 

Visigoths, led by Wallia, destroyed the Alans and drove the 
Vandals and Suebi into the northwest. In 428 Gaiseric, king of 
the Vandals, left Spain to found the Vandal kingdom of Car- 
thage in Africa, but before their departure he and his fol- 
lowers overran and plundered southern Spain. With the 
defeat and departure of these, the influence of the Visigoths 
became increasingly stronger, their period of dominance ex- 
tending from 531 to 711 a.d., during which kings of the Visi- 
goths were established in Spain. The same racial stock, or one 
very closely related, continued in power in the line of the 
''Kings of the Goths xmling in the Christian northwest of 
Spain from 718 to 914 a.b. 

These tw-o Nordic invasions (8 and 9) are of deep interest, 
both to the anthropologist and to the man of letters, inas- 
much as they introduced into Spain the northern blood — the 
typical fair hair, blue eyes, and lofty stature of the Nordic 
Eace. It has been claimed that Cervantes was of this stock, 
and there can be no doubt in regard to Oamoeiis, the soldier- 
poet of Portugal. 
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10. Tenth invasion — from Africa. In 711 the Saracen invaders, con- 
sisting of Syrians, Arabs, and Berbers — and therefore chiefly 
ot Semitic Race — entered Spain with their Mahometan reli- 
gion and Arabian culture, inspired by a fierce fighting spirit 
which overcame the resistance of the native inhabitants and 
established the Moorish power in southern Spain, where it 
remained firmly seated for many centuries, being finally 
broken and driven out in 1492. 

Thus — aside from many lesser invasions, cultural and 
linguistic— the prehistory and history of Spain include ten 
great invasions, each with its distinctive culture, art, in- 
dustry, and religion. These cultures Avere the expression of 
at least six racial stocks, namely, the Neanderthal, the Cro- 
Magnon, the Mediterranean, the Celtic- Alpine, the Semitic, 
and the Nordic. Prehistoric Man is coming into his OAvn mth 
the daily increasing proofs that his spiritual and mental 
powers were equal to ours, if not superior, and also with the 
realization that many of these fossil and prehistoric men 
are our direct ancestors, whether w^e he of Mediterranean, 
of Alpine, or of Nordic stock. 

The author of the present volume, Dr. Hugo Obermaier, 
wrote his great work on Der Mensch der VorBeit in 1912. 
For a long period he worked under the superb opportunities, 
afforded the Institut de Paleontologie humaine founded 
by the Prince of Monaco in 1910. Under the tutelage of the 
dean of French arehseologists, Emile Cartailhae, and with 
the comradeship of the present leader of modern French 
archseology, Henri Breuil, his life w^as especially devoted to 
work in northern Spain. It was here that he conducted the 
writer of tliis Introduction through that classic center of 
Cro-Magnon art, the cavern of Altamira, and also to the 
most remarkable Old Stone Age deposit ever discovered, 
namely, the cultural layers in the cave of Castillo, which 
cover the long period from the Acheulean industry in stone 
to the beginning of the Age of Copper. On entering the circle 
of Spanish archseologists, Dr. Obermaier produced his schol- 
arly and exhaustive account of El Hombre Fosil in 1916. 
Before allowing the present volume to appear, he has de- 
voted months to the tireless and careful revision of his 
Spanish text, and to extensive alterations and additions, all 
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of TvMch have been translated with great fidelity by Miss 
Christine D. Matthew for publication by The Hispanic So- 
ciety of America under the title of Fossil Man in Spain. 
Every chapter has passed under the eye of the author and 
represents his latest views up to the summer of 1922, when 
the last additional text was sent by him to the translator. 
It will thus be seen that this volume presents the last word 
on the prehistory of Spain. 

In writing this Introduction I recall that my own senti- 
mental interest in the history of Spain was inspired by my 
journey there in the year 1868 under the guidance of my 
father. We toured through the center of Spain and the north 
and south, and then journeyed along the eastern side of the 
Peninsula, visiting Granada and some of the similar sites of 
the east coast. The chief historic sites, the architectural 
monuments, the scenes, and the people — still in their native 
costume everywhere— were deeply impressed on my youth- 
ful mind. They remained in my visual memory and are 
recalled with delight after the lapse of over half a century. 

I hope that these youthful impressions of fifty-five years 
ago may be prophetic of a similar delightful state of mind as 
the reader is carried back many thousands of years by Dr. 
Obermaier’s scholarly research into the nearer and more 
remote evidences of the dawn of human culture in the 
Iberian Peninsula. 

Henby Paibpibld Osbobn. 

The Ilispamc Society of America, 

April 4, 1923, 




PREFACE TO THE ENGLISH EDITION 

I N the year 1915 the Junta para Ampliaeion de Estudios 
e Investigaeiones cientificas, of Madrid, entrusted to me 
the writing of a comprehensive general work on the sub- 
ject of fossil men, which was published in 1916 under the 
title of El Hombre Fosil. 

The object of this work was to present the problem of 
Tertiary man, and especially to deal with what is known of 
the primitive men of the Glacial Epoch; and in regard to 
them I made it my aim to correlate and give equal weight 
to the evidence afforded by the four related sciences of 
geology, palaeontology, archaeology, and anthropology, so 
as to give the reader a complete picture of these ancient 
forefathers of ours, showing not only their cultural and 
bodily development, but also the climatic conditions and 
the animal world which constituted their environment. The 
closing chapter was devoted to the phases which marked the 
transition from the Pleistocene to the present geologic 
epoch, namely, to the Epipalaeolithic and the Protoneolithic. 

It was never my intention that this book should merely 
add one more to the long list of popularized publications on 
the subject, but rather that it should be a purely scientific 
work offering a reliable and authoritative account of the 
state of our present knowledge concerning ancient man. 
Although necessarily restricted in volume, it gives a de- 
tailed account at least of all the more important discoveries, 
so that it might fitly serve as a general introduction to the 
subject for all who are interested in it, and also as a work 
of reference for the specialist. For this I’eason a bibliog- 
raphy of the most important literature on the subject is 
given for each chapter, and the extensive index includes the 
names of authors, places, and subjects. 

It is a great satisfaction to me that this work is now to 
appear in English. It is true that in this language there are 
already several excellent works on the subject which have 
recently come from the pens of J. Sollas, E. Munro, and — 
last but not least — Henry Fairfield Osborn; yet none the 
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less I feel that the present translation has a peenliar claim to 
consideration that cannot be denied. 

It will be seen on looking through this work that the 
accounts of Palaeolithic discoveries in western and central 
Europe have been reduced to a minimum, for the reason that 
detailed and exhaustive descriptions of these have already 
been published. A much larger space proportionally is thus 
devoted to the discoveries in regard to Pleistocene man in 
the Iberian Peninsula, a subject of which no adequate ac- 
count — from the standpoint of modern science— has yet 
been published. This is all the more to be deplored because 
Spain has proved to be of exceptional importance in throw- 
ing light upon the problems of the Pleistocene. 

In this respect Chapter VI of the present volume, which 
is one of the longest, offers material that is both new and 
original, and the same is true of the greater part of Chapter 
VII, which deals with Palaeolithic art, of which Spain pos- 
sesses treasures that are indeed unique. A considerable part 
of Chapter X, especially that describing the Azilian and 
Asturian industries, is also new. 

The text which served as a foundation for this new Eng- 
lish edition has been so extensively revised and amplified 
that the edition cannot rank as a mere translation, but may 
rightly be termed a second and radically altered and im- 
proved edition of my Spanish book. The improvements are 
not limited to the text, but also include the illustrations. 
Several of these in the Spanish edition (Figures 45, 46, 92, 
95, and Plate XI) were not so scientifically accurate as I 
desired, and have therefore been replaced by original figures 
of my own, besides which a number of new plates and figures 
have been added. 

On account of the extra importance of Chapters VI and 
VII, numerals are inserted throughout the text of these two 
chapters which refer to explicit references given in the 
bibliographic lists belonging to them. 

And so I present this latest work of mine to the public 
with the hope that it may find a welcome, not only from those 
scientists whose effort is devoted to this and kindred studies, 
but also from that ever increasing circle that delights to 
hear of the most ancient history of man. 
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I close with grateful acknowledgment to The Hispanic 
Society of America and in particular to its president, Mr. 
Archer M. Huntington, for their generous interest in bring- 
ing out this English edition of Fossil Man in Spain, which 
I trust may bring to the notice of a larger public the abun- 
dance and importance of the scientific treasures of Spain. 

I am also deeply indebted to Professor Henry Fairfield 
Osborn, President of the American Museum of Natural 
History, New York, for the cordial and active interest that 
he has taken in the preparation and publication of this work, 
and to Miss Christine 1). Matthew, who has accomplished 
the difficult and responsible work of translation, and wish 
to express to both my appreciation of their disinterested 
effort to further the progress of science in regard to fossil 
man. 

Hugo Obbbmaiee. 

Madrid, 

February, 1922. 
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CHAPTER I 


TERTIARY MAN AND THE PROBLEM OP THE 

EOLITHS 

The Tertiary Period in Europe — Human remains of Tertiary age — Sup-- 
posed traces of Tertiary man — Eoliths — Thenay — Otta — Cantal — Bon- 
celles and the Fagnian industry — Kent and Saint-Prest — Classification 
of Pleistocene eoliths — Table of Eolithic industries — Geographic dis- 
tribution of eoliths — Eolithic art — Figure-stones’^ — Criticism of the 
eolithic theory — Action of running water — Eolithic deposits at St ein- 
heim — Earth pressure — Eocene eoliths of Belle-Assise — Moraine debris 
— Wave action of the sea — Atmos2)herie influences — Frost— Heat — 
^^Podolitos’’ — Eoliths used by existing savages — Objections presented by 
paleontology — Conclusions. 

T he Tertiary Period is divided into four epochs. Two 
of these, Eocene and Oligocene, are considered as 
Early Tertiary or Palaeogene ; the other two, Miocene 
and Pliocene, as Late Tertiary or Neogene. During the 
Palaeogene Europe enjoyed a most excellent climate ; in fact, 
the south of this continent during the Eocene was bathed 
by a tropic sea. The Baltic district, with its mild temperate 
climate, gave rise to magnificent forests of conifers, which 
extended there with unsurpassed vigor and fertility, and 
from w^hich, to-day, we derive that fossil resin known as 
amber. The higher mammals, attaining a maximum of 
fecundity, spread rapidly over the entire continent, domi- 
nating all other animal life. Meanwhile huge mountain 
ranges arose in Europe and at the same time great con- 
tinental areas were submerged in the ocean. 

Thus passed the Palaeogene ; but with the dawn of the fol- 
lowing Neogene the paradisal climate that marked the 
earlier period already showed signs of change. It ceased to 
be uniform, and there ensued the varying seasons of the year 
that were destined to have such a preponderating influence 
in the biology of our planet. Nevertheless, the vegetation 
remained subtropical and flourished under the protection 
of a tranquil sky and a climate similar to that enjoyed by 
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certain parts of the Mediterranean region, as, for in- 
stance, Andalusia and southern Sicily. Broad-topped trees 
predominated, and the palms, like queens of this earthly 
paradise, proudly spread their fan-shaped leaves. This 
picturesque domain was overrun by great herds of enormous 
mastodons and rhinoceroses, which, together with the pre- 
cursors of the horse, terrible carnivores, crocodiles, and 
monkeys, gave life to that sylvan scene. 

The Tertiary Period ended with the Pliocene : the clhnate 
became more rigorous until effects of the first frosts were 
observable and, in consequence of this climatic change, the 
flora lost in splendor and became much like the present 
Mediterranean flora. But this change of climate, so notice- 
able in the valleys, unquestionably attained its full conse- 
quences in the condensation on the mountain crests, result- 
ing in the formation of glaciers. Little by little these glaciers 
took possession of the mountain slopes and gradually but 
steadily reached their culmination in the First Griaeial Stage, 
thus marking the commencement of the Quaternary Period. 

So far the question whether or no man was witness of the 
course of events above recounted remains unanswered. A 
fact of such transcendent importance would be demon- 
strated beyond question by the discovery of human skeletons 
of Tertiary age, but up to the present time none of the sup- 
posed discoveries of this nature is sufficiently well proved 
to withstand any serious scientific investigation. Neither 
the “Eocene” skeleton of Delemont in Switzerland, nor the 
“Pliocene” remains of Colie del Vento near Savona, Li- 
guria, nor those of Castenodolo near Brescia, nor those of 
Matera, all in Italy, have supplied any data for the solving 
of this interesting problem — being therefore relegated to 
oblivion, even as the Indian skull of Calaveras, California. 
Neither has it been possible to prove that the discoveries 
made by P. Ameghino in South America during the last 
fifteen years — Diprothomo platensis, Tetraprofhomo argen- 
tinus, etc. — are of Tertiary age as claimed. (In regard to 
supposed human remains of Tertiary age in South America 
see Chapter IX.) 

In view of these facts, then, it may be affirmed that up to 
the present time we have only indirect evidence of the 
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existence of Tertiary man — traces of human activity, be- 
lieved to have been found in a number of different places, 
and consisting of the marks of cutting, hammering, or 
scratching. Such traces (chiefly fluted, engraved, or 
grooved) have been observed on the bones of animals and 
shells of molluscs in Tertiary deposits at Saint-Prest, San- 
san, Pouance, and Billy, Prance ; in the Tertiary basin of 
Antwerp, Holland; at Monte Aperto near Siena, Italy; in 
North and South America; and in several other places. 
These remains would naturally consist of the refuse of 
kitchen middens and perhaps of primitive implements as 
well. But invariably such evidence as would confirm these 
theories is wholly lacking — such, for instance, as the dis- 
covery of unmistakable hearths or traces of fire — ^while, on 
the other hand, it is easy to explain the supposed traces of 
human activity as the result of natural causes — such, for 
example, as the gnawing or biting of animals, earth pres- 
sure, or the friction of coarse sand. 

What has induced a great number of scientists, especially 
during the last fifteen years, to believe in the existence of 
Tertiary man is the discovery of certain stones of unusual 
shape — their peculiar form being attributed to the work of 
man at that time. These stones were named “eoliths,” that 
is to say, “stones belonging to the dawn of humanity.” As 
the acceptance of eoliths as authentic would establish many 
deductions and involve far-reaching consequences, the ques- 
tion has an irresistible and legitimate attraction. 

The problem of the eoliths was first presented and de- 
veloped in 1863 by the Abbe Louis Bourgeois,’- rector of the 
seminary of Pontlevoy, Loire-et-Cher, France, who de- 
fended -the theory with indefatigable vigor. In the above- 
mentioned department he discovered in fresh-water de- 
posits of the Upper Oligoeene near Thenay a great quantity 
of “flints shaped by human agency.” These flints might have 
been used to cut, bore, scrape, or file, and a number of them 
might have been exposed to fire, seeing that their surfaces 
generally are marked by fine cracks. On these grounds the 
Abbe Bourgeois supported the idea of human beings already 
living during the Palseogene, pursuing an industry in stone 
implements that had attained a considerable development. 
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and already acquainted with the use of fire. These dis- 
coveries attracted great attention in the scientific world and 
were accepted unconditionally by a number of scholars. 

The controversy concerning Thenay did not subside until 
the year 1901, when L. Capitan and G. d’Ault du Mesnil 
showed how purely natural agencies might produce effects 
very similar to human handiwork, one of the most important 
being earth pressure above the brittle flint. 

It was also at this time that the chemist, A. Carnot, as- 
serted that atmospheric influences alone would be sufficient 
to account for the crackled surface of the flints which Bour- 
geois had taken for the effects of fire. Nevertheless, we feel 
obliged to add that in our opinion the crackling and reddish 
coloring of the Thenay flints really seem to support the 
hypothesis that these stones have actually been affected by 
fire. Only, vre do not attribute this to human intervention, 
but believe it a result of some great conflagration of acci- 
dental origin, whereby a large area was fire-swept. 

In 1871 Carlos Ribeiro announced the discovery of 
“worked” flints and quartzites at Otta, a Portuguese site 
of Upper Miocene age, in the valley of the Tagus. 

With the beginning of the year 1877 came still further 
cause for discussion in the discovery of eoliths at Puy- 
Courny and other neighboring sites of Cantal, France, in 
which locality, resting upon corresponding strata of the 
Carboniferous, there are both fresh- and salt-water deposits 
of Oligoeene age. Intervening in these sediments were foiind 
flint-bearing strata that doubtless afforded excellent ma- 
terial for the manufacture of the eoliths occurring in the 
superposed strata which consisted of calcareous deposits, 
fluvial sands, and gravel. In these strata were found the 
remains of flora and fauna — ^the latter including mastodons, 
rhinoceroses, primitive horses, and gazelles {Dinotherium 
giganteum, Mastodon longirostris, Rhinoceros schleier- 
macheri, Hipparion gracile, Tragocerus amaltheus, 'Gazella 
deperdita) which characterize an Upper Miocene of mild 
climate. 

Huge masses of basalt and trachyte conjoined with abun- 
dant deposits of ashes and volcanic mud bear witness to the 
colossal eruptions of the craters of Cantal. A part of these 
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lie below the Upper Miocene deposits already mentioned, 
the other part above them. In this complex mass— the 
chronology of which, however, is easily determined — are 
found in certain places the fragments of flint above referred 
to, especially in accumulations of fluvial gravel. This forma- 
tion is overlaid by the Pliocene. According to M. Verworn 
(1905), the greater part of these flints have been used by 
human beings, and he classifies them in a series of flakes 
showing the typical phenomena of cleavage (plane of per- 
cussion, bulb of percussion), and also as hammers, scrapers, 
rasps, points, borers, etc. 

xAlmost all the specimens show a patina more or less 
marked, and sometimes of separate colors, for which reason 
it has been called “successive patina.” The size of the “im- 
plements” varies from forms exceedingly minute to forms 
fifteen to twenty centimeters in diameter. 

In each case Verworn has made what he calls “a critical 
diagnosis,” founded “upon a conscientious analysis, made 
upon the specimen itself, and upon the conditions of de- 
posit”; founded also “upon the characteristic combination 
of various indications.” “The critical analysis of the given 
combination of indications” made him recognize a series of 
specimens “which were not open to any kind of objection,” 
because, according to his own conviction, “it is clearly 
proved that at the close of the Miocene there existed beings 
who worked flint.” Verworn ends his investigation of the 
Cantal discoveries with this conclusion: “In any case, a 
culture existed here which, from the character of its stone 
implements, as we see with astonishment, was by no means- 
in its infancy, but presupposes a long period of evolution. 
From the character of the flint implements, I would venture 
to assert that in all probability the size and shape of the 
hand, and consequently of the rest of the body, were essen- 
tially like ours. For the most part the implements of various 
sizes fit the grasp of the modern hand with such perfect 
comfort that one might believe they had been made expressly 
to conform to it. Unquestionably the Miocene inhabitants 
of the Cantal were already in such an advanced state of evo- 
lution that without hesitation we should designate them by 
the term ‘man.’ 
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“If we take into aeeount the veiy significant factor that 
the technique of flint-working remained unchanged from the 
close of the Miocene throughout the whole Pliocene and up 
to the Lower Quaternary, we are irresistibly drawui to the 
conclusion that cultural progress in those remote times was 
extremely slow. In consequence, the first glimmerings of cul- 
ture must have developed far previous to the Upper Miocene 
— at least as far hack as the Lower Tertiary.” With this in 
mind, Verworn suggests the teiin “Arehfeolithic” for cul- 
tures extending from the Miocene to the Lower Quaternary, 
and that the term “Eolithic” should be restricted to tho.se 
industries preceding that of Cantal. 

Two years later, in 1907, the scientific world was aston- 
ished by the announcement of the discovery of pre-Miocene 
eoliths, and an extensive description of the same was given 
by A. Eutot. To this Belgian geologist, a leader among the 
present defenders of eoliths, Ave OAve air infinite number of 
Avorks all dealing AAuth the same subject and of no little merit. 

The site of the deposit containing the oldest eoliths found 
by Eutot is Boncelles, near Liege. There, lying aboAm the 
LoAver DeA’onian, is a layer about one meter thick, consisting 
of nodules of flint Amrying in size from small flakes up to 
masses nearly half a meter in diameter, the intervening 
spaces being filled Avitli a sandy clay. This, together Avitfi 
the flint noclules, represents the remains of ancient chalk 
strata, probably the deposit of a shalloAV sea. AboAm this 
deposit lie marine sands of Oligoeene age, fifteen meters in 
thickness. Eutot consequently assigns to the strata of this 
“deposit” a date “at least as old as the Middle Oligoeene,” 
from Avhich — rrot admittirrg the probability of Eocene age — 
it must still be considered of earlier date tharr that of 
Thenay. To him it represents a ‘ ‘ genuine Eolithic industry, ’ ' 
Avhieh he has named Eagnian. 

Eutot then unequivocally designated these Eagnian beings 
as Oligoeene “men,” saying that their measure of culture 
shoAved that the greater part of our modern implements 
must already have been known to them. The traces of their 
intelligence Avould appear to be as Avell established as they 
are interesting, and should be sufficient to impel us to the 
search of that still more remote horizon, the earliest age of 



BONCELLBS AND THE FAGNIAN INDUSTEY 7 

man. “The implements of Boneelles, of well-defined types 
and various uses,” bear witness to their makers, who clearly 
were “Bolithic” men. Their hammer-stones are polyhedral 
forms that in many cases served as hatchet-knives, and were 
almost always adapted to the right hand. The bases or anvils 
on which were placed the pieces to be shaped are chipped 



Fig. 1. “Eagnian” eoliths from Boneelles, Belgium. After A. Rutot. 

One-half actual sise. 


and scarred around the edges. There are also knives blunt on 
one side and exceedingly sharp on the other, scrapers that 
are double-edged and others with notched edges. In the col- 
lection of mixed types may be mentioned fine points, and 
also planing tools and borers (Figure 1). 
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Neither are there lacking eoliths from the close of the 
Tertiaiy, among which may be mentioned the eoliths from 
the- chalk plateau of Kent in southern England, which belong 
to the Middle Pliocene. The exceedingly rich deposit at 
Saint-Prest, Bure-et-Loii', is of Upper Pliocene age. (For 
reasons given in Chapter III, we consider Saint-Prest to 
belong rather to the Early Quaternary.) 

Especial interest attaches to the recent discovery by 
J. Eeid Moir of eoliths embedded in and beneath the Bed 
Crag of Suffolk, which must consequently be of Pliocene age. 
H. Breuil considers that they are very probably of human 
workmanship. The rich discovery site of Saint-Prest, Eure- 
et-Loir, France, might be considered contemporaneous, 
since some authorities hold it to be of Pliocene age. The 
present author, however, regards it as Early Pleistocene. 

The close of the Eolithic period takes place in the Pleis- 
tocene. Eutot’s series of Pleistocene cultures begins with 
the Eeutelian, a name derived from Eeutel, a small village 
belonging to the commune of Beeelaere, east of Ypres. Then 
follows the Mafflian, so called from Maffle, near Ath, Hen- 
negau. Next comes the Mesvinian, named from Mesvin, a 
village in the neighborhood of Mons. Last of all comes the 
Strepyan, according to Butot the final phase of the Eolithic, 
named from the town of Strepy in the valley of the Haine, 
Belgium. The Pleistocene eoliths differ in no particular 
from their Tertiary precursors. As regards their geologic 
and stratigraphic interpretation, it is not wholly free from 
objections, for in the Mesvinian, at least, are found imple- 
ments worked and shaped by the hand of man. So much is 
this the ease that Eutot himself has recognized the Mes- 
vinian and Strepyan as “transitional jahases” toward the 
true Palseolithie. 

A ccording to this, the Eolithic period, in the view of Eutot 
and Ms followers, is composed of the following phases d 
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Eoliths have been found not only in the Iberian Peninsula, 
in England, Prance, Belgium, Holland, Germany, Austria, 
and Italy ; but also in northern and southern Africa ; in 
India, especially in the Upper Miocene of Buima; in South 
America ; and in Australia. The greater part of these dis- 
coveries occurred in accumulations of gravel. 

The “Eolithophiles” or partisans of the eolithic theory 
— among whom are Abbott, F. Ameghino, M. Anton, 
Blanckenhorn, Bonnett, Bourgeois, Bracht, Capitan, W, 
Preudenberg, Hahne, Harrison, Johnson, Klaatsch, Krause, 
Lankester, MacCurdy, Menzel, G. and A. de Mortillet, de 
Munck, Notling, Eibeiro, Rutot, Schweinfurth, Sergi, Ver- 
worn, and others— were content, for the most part, to accept 
them simply as primitive industries of the Tertiary and 
Early Quaternary. 

But some — among them Boucher de Perthes, Hharvent, 
Newton, Thieullen, and J. R. Moir — ^went further, and pro- 
claimed the existence of Eolithic ornament and art. Accord- 
ing to them, the stony alluvial deposits afforded not only 
“geometric” stones of the most varied forms, but even per- 
forated pebbles for use as pendants and actual works of 
‘ ‘ glyptic art. ’ ’ Thieullen called these stones “ figure-stones ’ ’ 
(“pierres-figures”; German, Piguren-Steine), including in 
this classification nodules of flint showing accidental re- 
semblance to figures,, either human or animal. Thieullen sup- 
poses that primitive man may have completed the work of 
chance, modifying it to suit himself by means of flaking and 
retouching until he succeeded in producing a figurine rela- 
tively true in outline. He further supposes that these figure- 
stones were used as fetiches or idols. From these proceed- 
ings there resulted flints resembling human heads and 
masks, sometimes also skulls and other separate members 
of the human body, as well as other forms, such as heads of 
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monkeys, carnivores, and horses, figures of birds and their 
embryos, oxen, toads, fishes, seals, and hippopotamuses. 

Rutot himself was greatly astonished to learn of forms of 
dogs, horses, and birds from the Miocene gravels of Cantal, 
for these animals belong to a fauna that does not correspond 
with the Tertiary fauna of these sites. The bewilderment of 
the Belgian scientist is natural ; nevertheless, these extrava- 
gances were no more than the ultimate consequence of his 
own principle of “continuous selection.” 

From the time when the eolithie theory first aroused the 
interest of the scientific world, objections began to be raised 
against its acceptance. Thereupon, A. Rutot and his fol- 
lowers— -geologists, archaeologists, and palaeontologists-^ — 
weighed the pro and contra of the question with much 
greater interest than before. There can be no doubt that one 
of the most fortunate results of the controversy which cen- 
tered on the problem of the eoliths was greatly to augment 
the thoroughness of critical investigation. A great number 
of “Eolithophobe” investigators — such as d’Acy, Arcelin, 
Boule, Breuil, van den Broek, Cartailhac, P. Choffat, Corn- 
inont, Cumont, W. Boyd Dawkins, Dechelette, Evans, Hamy, 
Harvard, M. and R. Hornes, HoAvorth, Lapparent, LaAille, 
Mayet, Meunier, Obermaier, Ranke, Sarasin, R. R. Schmidt, 
Sollas, Vilanova, Virchonq S. H. Warren, Wernert, Wiegers 
— espoused the negative side and expressed AueAvs unfaAmr- 
able to the eolithie theory, based on scientific considerations 
of Aveighty import. 

Since it had been observed that, on the one hand, the great 
majority of eoliths occurred in places Avhere large deposits 
of their essential material, flint, AA-ere found; and, on the 
other hand, that their presence almost ahvays coincided AAuth 
fluvial formations due to the action of running water; it 
Avas, therefore, most reasonable to suppose that there might 
be a causal relation betAAmen these shattered petrous forma- 
tions and the action of SAvift-running Avater. Thence it came 
that, together Avith A. Laville, M. Boule, and E. Cartailhac, 
the present Avriter eagerly desired an opportunity to obseive 
the action of sAvift-running water upon masses of flint. 

The chance to make this interesting investigation came in 
1905, at the chalk mills of Guerville, in the neighborhood of 
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Mantes and close to the Seine. These mills consist of tanks 
filled with water, in which the lumps of chalk with flint 
nodules embedded in them are rapidly rotated. In order to 
separate these nodules from the chalk and to pulverize the 
latter, chalk-lumps and water are subjected by means of 
turbines to a centrifugal motion with a velocity of about 
four meters per second. At the risk of being tedious we may 
add that before commencing the experiment every factor 
that could lead to error in the conclusions was eliminated, 
and especial care was taken that the lumps of chalk placed 
in the tanks should be intact and not subjected to the 
slightest artificial modification. 

On carefully examining the flint fragments resulting from 
the operation of pulverizing the chalk, we found ourselves 
confronted with typical eoliths, strikingly similar to those 
found in alluvial river deposits. The eoliths produced by the 
chalk mills, equally with those found in river deposits, 
showed forms with either partial or entire retouch around 
the edges, notched edges more or less deeply incurved, speci- 
mens that might be classed as scrapers, burins, and even 
planing tools. The resemblance between the natural and the 
artificial eoliths is so close that it even includes the excep- 
tional and irregular forms. 

Finally, we noted at Mantes certain sharp-edged types, 
and others in which the edge had been completely worn away. 
The sharp-edged types resulted after remaining in the mill 
for from eight to ten hours, the others after a longer time 
in the water. L. Oapitan, who at that time was a vigorous 
advocate of the eolithie theory and who, himself, had more 
than suflScient cause to give especial attention to this subject, 
did not hesitate to recognize “the striking similarity” of the 
specimens produced at Mantes to the eoliths found in allu- 
vial deposits. No great effort, therefore, was requii’ed to 
refute the objections that were raised, the more so that at 
this time a deposit of eoliths was discovered at Steinheim in 
the valley of Stuben, Wurtemberg, by P. Wernert and B. R. 
Schmidt. In this ease the accumulation of eoliths belonged 
apparently to the Middle Quaternary. 

“We ai*e able to show at the site itself how the fragments 
of flint were borne along by the stream in the principal 
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valley and suddenty drawn into whirlpools caused by the 
inflow of a tributary stream. B_y this means the flints were 
subjected to a strong rotaiy movement which, however, was 
limited and intermittent in action, and thei'efoi'e did not 
result in such continuous wearing away as would transform 
the flints into rounded pebbles.” Eutot himself, who visited 
the site in 1911, wrote regarding it: “Here there can be no 
possible doubt: these are ‘pseudo-eoliths.’ ” 

The flooding of small streams, quite as often due to violent 
storms as to a long-continued thaw, is a matter of common 
observation. Great floods due to tempests may have caused 
the formation of the Tertiary eoliths ; and the inundations 
resulting from thaws during the Glacial Epoch may have 
been responsible for the formation of many Quaternary 
eoliths — always bearing in mind that, as at present, so also 
in times past, the same causes under the same conditions 
must always produce the same effects. 

Another cause contributing to the formation of eoliths, 
aside from the effects of swift-flowing water on the flints as 
described above, is earth pressure. A. Arcelin had already 
made mention of this phenomenon in 1885, and the present 
author has repeatedly had occasion to note the effect of 
vertical and oblique earth pressure on the flints of several 
distinct strata. These opinions have lately been amply veri- 
fied through the investigations of H. Breuil in Clermont, 
Oise. 

Near here, at the gravel pit of Belle-Assise, is found the 
chalk which serves as a stratigraphic base. Above the chalk 
is a clayey deposit in which are found abundant nodules of 
flint interspersed with strata of sand and coarse gravel. 
This deposit was the one under investigation. Above it there 
lay a heavy deposit of Bracheus sand, belonging to the Tha- 
netian or basal Eocene. A stratigraphic examination proved 
that flints from the lowest strata must date at least from 
the Lower Eocene. Above the Thanetian sands at Belle- 
Assise were deposits of coarse gravel, either Pliocene or 
Quaternary. A careful study of the flints from the deposit 
next above the chalk showed that many of them appeared to 
bear marks of “artificial workmanship.” (Figure 2.) 

Among them may be noted flints with pronounced patina. 



Fig. 2. Eocene eoliths from Clermont, Oise, France. After H. Breuil 
and J. Bouyssonie. 

Two4Mrds acMcil sise, 

of tliese flints, already fragmentary, have recently been 
further crumbled. Careful and detailed investigation has 
made it possible to establish all the phases of this natural 
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■decomposition. Often the flakes and small chips resulting 
from pressure are still in contact with the nucleus, not fall- 
ing apart from it until the moment of removal. The excellent 
quality and the varieh' shown in these Eolithic types is 
indeed surprising. There are actually nuclei with large bulbs 
of percussion, and well-defined planes and rings of percus- 
sion, chisels with their transverse cutting edge, flakes with 
fine notches, and also points, burins, and borers. There is 
a considerable number of scrapers and rasps of several dis- 
tinct types, so characteristic that A. Eutot, on seeing the 
specimens but not being informed of their age, pronounced 
them Strepyan, that is, belonging to the dawn of the true 
Palaeolithic. 

The eoliths found at Duan near Brou, Eure-et-Loir, which 
have been described by Laville, are also considered to be of 
Eocene age. Others have been found at Lihus near Creve- 
cceur, Oise, and at Saint-Acheul and Ereheu, Somme, of 
which V. Gommont justly said “that nobody would ever 
think of attributing them to a human being.” As is known, 
M. Verworn considers the beginnings of human culture to 
be the “true eoliths,” which date farther back than the Mio- 
cene. On returning to the Oligocene deposit at Boncelles, he 
remained convinced that at this place earth pressure was 
the sole ca;ise of the specimens resembling various imple- 
ments. 

Verworn, notwithstanding, endeavored further to demon- 
strate the “human” origin of his eoliths from Cantal, but 
here he encountered the opposition of M. Boule, an authority 
upon that district, and of L. Mayet. H. Hahne, one of the 
most pronounced and bellicose of “Eolithopliiles,” ex- 
pressed his final views thus: “An exhaustive study of the 
geology of the site, and especially of the local flint material 
and its reaction to percussion and pressure, has filled me 
with entire scepticism in regard to the eoliths of Cantal. ’ ’ 
(Palseo-e theological Conference at Tubingen, 1911.) At this 
place the eoliths were produced by a combination of the 
action of water and of earth pressure, a combination also 
observed at other sites, such as Steinheim, Wurtemberg. At 
this latter site patinas of different age have sometimes been 
found on a single specimen, and also on specimens belonging 
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to the same level. These fractures, some ancient and others 
more recent, prove that, after the fragments were deposited 
by the stream in their present place, they must have been 
subjected to the action of other forces which produced the 
more recent fractures and retouches. 

In view of these facts, we need feel no surprise at the dis- 
covery of Eolithie formations in the debris of glacial mo- 
raines. Flints and other similar materials occur in these 
moraines, especially in northern Europe, which was for- 
merly covered by glaciers. Here, besides the action of run- 
ning water, other causes were operative, such as pei'cussion, 
pressure, and friction, both from loose earth and from ice, 
agents which have produced the typical glacial grooves so 
frequently observed in the eoliths of northern Germany. 

Along ancient and recent seacoasts another factor is re- 
sponsible for the production of eoliths, namely, the action 
of heavy surf. To this natural cause G. Steinmann attributes 
the formation of most of the eoliths of Boncelles. Evans, 
Hardy, Boule, Romain, and others have again and again 
drawzi attention to the existence of those pseudo-implements 
which even now are still made by the ocean. Worthy of notice 
are the glass eoliths investigated by P. Sarasin at Nice. 
These were formed from fragments of broken bottles, flung 
by the sea against the cliffs, and although some of the pieces 
were completely rounded there were others showing the 
typical forms and retouches of eoliths, and including 
scrapers, borers, and notched types. 

Further, allowance must be made for the dominant role 
played by atmospheric conditions in the formation of 
eoliths. S. Meunier secured proof of this through the ex- 
periment of leaving nodules of flint exposed to frost through- 
out an entire winter. On later examination these nodules 
were found to be broken, and some of them presented a form 
and unilateral retouch identical with those characterizing 
the true eoliths. Meunier, in consequence, assigns fluvial ero- 
sion and the effect of severe frost as the principal causes of 
the existence of such immense masses of eoliths in Quater- 
nary deposits. 

Of all the causes contributory to the formation of eoliths, 
the only one which seems to have had little or no effect is 
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that of heat. It is well known that flint, which occurs in great 
masses throughout large areas of desert, — as, for example, 
in the desert of Libya, — ^becomes shattered in consequence 
of the abrupt tensition from the terrible heat of day to the 
cold produced by its rapid irradiation during the night. But 
these fragments, which sometimes show a varying patina as 
a result, do not in the least resemble eoliths ; on the contrary, 
they are distinguished from them by the lack of retouch. The 
only retouched specimens are found on the roads, where 
natural flakes, trodden underfoot by man and beast, are 
changed thus into pseudo-implements. 

P. Sarasin has showm that these “podolitos” were pro- 
duced by pedestrians, beasts of burden, cartwheels, etc. 
L. H. Fischer, the painter, assures me that for a number of 
years past he has been able to collect great quantities of 
“eoliths” in the neighborhood of a small spring in the 
desert of Heluan. Gn account of the frequent traces of 
gazelles, hyenas, and Jackals that he has obseiwed there, he 
attributes the formation of these eoliths to the footsteps of 
those animals. Doubtless the huge animals of the Tertiary 
and Quaternary were responsible for the formation of many 
eoliths. 

From all the above it is evident that the number of causes 
contributory to the na.tural formation of eoliths is very 
great. Adherents of the theory that the eoliths were pur- 
posely shaped adduce in its support the fact that similar 
implements are used by certain savage tribes at the present 
time. This has been shown by A. de Quatrefages, Tylor, 
Johnston, A. Rutot, H. Klaatsch, and F. Notling; and other 
authors have repeated and affirmed it in regard to Austra- 
lians and Tasmanians. They pointed out that the stone im- 
plements of such tribes were quite similar to the Tertiary 
implements, and that the actual eoliths were, if possible, of 
still more pidmitive make. In this respect, we may here 
record the fact that even at the present day there are pygmy 
tribes which know nothing of working stone. But, on the 
other hand, the so frequently cited industry of the Austra- 
lians and Tasmanians represents an unmistakable Mous- 
terian, corresponding morphologically to a truly typical cul- 
ture which in Europe belongs to the Quaternary. P. Sarasin 
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and Exsteens have rightly said that the culture of these 
savages has been belittled in a way both deliberate and un- 
just, in that attention has been drawn only to their most 
primitive implements, forgetting the fact that every primi- 
tive stone industry is accompanied by eolithic forms. This 
observation is neither new nor surprising, and could be 
proved true of every one of the industries of the Age of 
Stone in Europe. If, then, from the actual eoliths we should 
draw the conclusion that, for the sake of consistency, similar 
forms from the Tertiary must also be considered as arte- 
facts, we should find ourselves forced to admit the existence 
of man in Oligoeene and perhaps even Eocene times. For 
these Tertiary products are in no way less “human” than 
the corresponding modern forms, and must therefore pre- 
suppose similar cultural demands. Both Eutot in regard to 
Boneelles, and Verworn in regard to Cantal, urge the point 
that the flints from these sites — ^whieh really do conform 
most admirably to the human hand — “appear to have been 
made expressly for it.” Well, the same is true of Belle- 
Assise ! 

Viewed from the standpoint of palaeontology all this is 
untenable. The forms most closely related to the Eocene 
man of Clermont would be the Pachylemnrce! The oldest 
known fossil anthropomorph, the Oligoeene PropUopithecus, 
was probably no larger than a baby. No one can seriously 
believe ‘ ‘ that so small a creature could use such large stones 
as the eoliths. Neither could this be said of Anthropodus, 
which certainly did not attain the size of a twelve-year-olcl 
child. According to this, the theory of Pliocene eoliths must 
also be abandoned.” (M. Schlosser.) 

Moreover, the existence of these eoliths, which show no 
development throughout the different stages of the Ter- 
tiary and Lower Quaternary, extends back to an antiquity 
so remote that notlnng is known of the contemporary exist- 
ence of man, and that of anthropoids is doubtAil. Further- 
more, exactly similar eoliths have been distinguished in 
geologic deposits which also contain implements typical of 
well-developed Palaeolithic cultures. A part of the eoliths 
of northern Germany certainly belong to the last glaciation, 
contemporaiy with the Mousterian and Early Aurignacian 
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iiKlustri<?s. W. Deeeke found them in tlie post-glacial de- 
posits of Kiigen and Bornholm, hut with no proof whatever 
of theii- persistence throughout the Quaternary. 

To believe in a sudden collapse of the culture of the Upper 
Palfeolithic and also of the Neolithic is as unreasonable as to 
accept the existence of eoliths as artefacts .showing- no im- 
provement or development from the Tertiary Period oil. 

This does not mean that pi’e-Palaeolithic eoliths .shaped l\y 
the hand of man do not exist. The well-developed industries 
of the Quaternary would logically lead one to infer preceding 
stages in which the shaping of the stones was effected simply 
by means of chipping away or retouching. Such industries 
may have been preceded by phases still more primitive. In 
consequence, a point is reached where it becomes exceed- 
ingly difficult to determine whether the stones ow'e their shape 
to nature or to man. The elimination of natural causes as 
factors in the fonnation of eoliths would require particular 
circumstances and conditions ; as, for instance, the discovery 
of eoliths of flint or other material where they could not have 
originated naturally or been deposited ]>y mechanical forces 
— in such a case the presence of eoliths could be attril;>uted 
only to the agency of man. The matter would l>e sufficiently 
demonstrated if remains of kitchen refuse, fire hearths, or 
human skeletons were found in conjunction with eoliths. All 
this may happen sooner or later, but so far the result 
of careful and unprejudiced inve.stigation goes no further 
than to prove that forces purely dynamic and geologic are 
sufficient satisfaetoidly to explain the natural and accidental 
formation of ' ‘ eoliths. ” Consequently, the existence of Ter- 
tiary man cannot be proved as yet by any such e\ddenee. 





PLATE II 

Europe during tlie maximum glaciation of tlie Pleistocene. Blue tint indicates tlie regions covered with ice. 




CHAPTER II 

^ THE GLACIAL EPOCH 

Introduction— The maximum glaciation of Europe — In the Alps— In 
northern Europe — Local centers of glaciation — Asia — North America- 
South America — Africa — Australia — Poly glaciation— Four glacial 
stages in the Alps — Four glacial stages in the Pyrenees — Glacial stages 
in northern Europe — Glacial stages in England — Glaciation in central 
Europe — Glacial stages in North and South America — Erosion and depo- 
sition due to glaciation — Lakes — V ole anoes of the Glacial Epoch- — The 
^Hoess’’ — European coastlines during tdie Glacial Epoch— Conclusions. 

T he geologic time division extending from the close 
of the Tertiary Period to the beginning of the present 
Holocene or Recent Epoch is commonly known as the 
Glacial, Diluvial, or Pleistocene Epoch. Together with the 
Holocene, it forms the Quaternary Period. To this ef)Och 
belong numerous superficial deposits — ^beds of former gla- 
ciers, characteristic forms of the snb-glacial till (kames, 
eskers), huge mounds of lateral and terminal moraines, and 
extensive terraces of fluvio-glacial gravels (Plates IV, V, 
and VI). A careful study of these formations has led to the 
conclusion that large areas of our earth were formerly 
covered by enormous glaciers and ice-fields. On these 
grounds this time division has been aptly entitled the 
“Glacial Epoch.” 

Since Europe was the principal theater of these glacial 
phenomena, and since they have been more exhaustively 
studied there than elsewhere, we will commence mth that 
continent in considering the effects of the maximum glacia- 
tion. 

The great ice-cap of the Alps has been studied with 
especial attention during the last thirty years, as will be 
realized bv those familiar with the work of Penck and 
Briiekner, Die Alpen im Eiszeit alter. At the beginning of the 
maximum glaciation the Rhone, the Aar, the Reuss, and the 
Linth were great rivers of iee, continually thrusting their 
frozen masses toward the Swiss “Midland” and little by 
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little augmenting its ice-fields. But the course of these gla- 
cial masses was obstructed by the barrier of the Swiss Jura, 
and they piled up before it. In this way an immense sea of 
ice was formed, many hundred meters in thickness. More- 
over, on encountering the Jura barrier the ice mass divided, 
one branch flowing southward through the depression of 
Lake Geneva, and the other northward toward the gap of 
Basle. 

Nevertheless, a part of the ice mass overflowed some of 
the lower peaks of the Swiss and French Jura in the form 
of glacial streams which west of the Jura were again united, 
their course extending from a distance some fifteen kilo- , 
meters beyond Basle as far as Lyons. The principal branch 
of the Ehone glacier, diverted toward the southwest and 
reenforced by the Arve glacier, advanced as far as the 
present site of Lyons, extending its immense amphitheater 
From Macon in the north to Vienne in the south. Farther 
southward it united -with the glacial complex of the Isere 
and the Durance which ended at Sisteron. The farthest 
traces of the glaciers of the Maritime Alps are found to the 
north of Saint-Martin Vesubie, some thirty kilometers from 
the Biviera, where palms now grow and flourish. 

The Ehine glacier, enlarging and deploying toward the 
north, remained independent. Lake Constance must be con- 
sidered as a depression of its terminal amphitheater. To 
one side the Iller glacier flowed to the northward of the 
Alps, its terminal moraines extending beyond Kaufbeuren. 

East of the Iller glacier were the glaciers of the Lech and 
the Isar, ■which left erratic deposits ■within ten kilometers 
of Munich. The Inn glacier gave rise to an immense moraine 
girdle of which the central point is the present site of 
Eosenheim, ■while the present city of Salzburg is in the midst 
of the terminal moraines of the Salza glacier. The ice from 
all these glaciers, flowing northward, united in one mighty 
ice-field which covered a considerable part of the high 
plateau of Bavaria. East of these, at Traun, was another 
center of glaciation which reached its limit north of Gmun- 
den. The glaciers of Steier and Enns extended as far as the 
present watering place of Hall. Farther eastward there 
were a large number of local centers of glaciation, such as 



Glacier on tlie northern slope of the Maladetta group in the Spanish 
Pyrenees. A modern ‘^hanging glacier’^ of Pyrenean type. 

PLATE III 
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tlie Schafberg, the Hollengebirge, the Traiinstein, and the 
Sensengebirge. 

On the southern slope of the Alps the glacial flow was 
greater than to the eastward. Nevertheless, there was no 
such complete glaciation over the plain south of the Alps 
as that which obtained to the north. The glacier of Ticino 
extended far, its terminal moraines forming the margin 
of Lake Maggiore. The Adda and Oglio glaciers reached, 
respectively, to the regions south of Lake Como and Lake 
Iseo. These glaciers were partly fed by snow from the 
passes of St. Gotthard and St. Bernard. The moraine amphi- 
theaters found to the north of the Gulf of Venice are all of 
little importance, except one in the neighborhood of Udine. 
The glaciers to the eastward did not reach to the plain. This 
was true of the glaciers of the Save, which extended to Rad- 
mannsdorf above Krainburg ; of the Drave, which extended 
as far as St. Paul, thirty-five kilometers from Klagenfurt; 
and of the Mur, which extended to Judenburg. A small 
center of glaciation may be recognized in the Steiner Alps. 

Thus it is seen that during the maximum glaciation the 
Alps were covered by a great ice-cap. Nevertheless, their 
lofty peaks emerged above the ice and acted as barriers, 
diverting its flow in various directions and thus forming a 
number of glacial streams (Plate II). 

In the north of Europe the ice-sheet was enormous. 
During its maximum extension wide regions lay buried 
beneath it. This was true of all Scandinavia, the greater 
part of England and Holland, almost all of northern Ger- 
many, and two-thirds of Russia, The divide of this great ice- 
sheet was the mountain range of northern Scandinavia, from 
which the ice extended on the one side toward the glacial 
sea, and on the other westward toward the Atlantic. This 
last caused the formation of immense ice-fields between Ice- 
land, at that time entirely covered by the ice mass, and the 
British Isles together with the Faroe and Shetland Islands 
— ^ice-fields which constituted a serious obstruction to the 
natural discharge of the glacial flow from northern Europe. 
In this way a great ice barrier was formed in the North Sea. 

In Great Britain, especially in the north, there was 
another center of glaciation which arose from the aceumula- 
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tion of ice on the mountains of Scotland and northern Eng- 
land. This glaciation entirely covered the British Isles, 
excepting only the district south of the Thames. The ice- 
fields of Scandinavia and Scotland were united in a solid 
mass which extended to the continent and covered Holland 
and the region of the lower Ehine up to where the Ruhr 
flows into it. From there the margin of the ice has been 
traced eastward to the mountain ranges of central Ger- 
many north of the Harz Mountains, and thence it inclined 
southward to the region of the Saale. Turning northward, 
its traces are found at the foot of the Thiiringer Wald, of 
the Erzgebii'ge, of the Riesengebirge, and of the Sudetes. 
Farther eastward, it follows the northern slope of the Car- 
pathians, describing a huge S as it enters the Russian 
border. It then runs almost parallel to the Volga and to the 
Ural Mountains toward the Timan Mountains, until finally 
its traces are lost in the Arctic Ocean. 

All of northern Europe was covered by a mass of ice, 
estimated at seventy million cubic kilometers, which in 
Scandinavia seems to have been two thousand meters thick. 
Neither the depression of the Baltic nor of the North Sea 
availed to halt its advance. It has been estimated that in 
Denmark'it attained a thickness of one thousand meters, and 
even along the edges a thickness of several hundred meters, 
in spite of melting. 

The tw'o centers of glaciation above described were the 
largest, but by no means the only ones in Europe, where, in 
fact, a number of local glaciations of varying intensity and 
extent may be distinguished. Thus, in western Europe, we 
may mention the glaciations of the Serra da Estrella in 
Portugal, and of the Cantabrian Mountains, Central Cor- 
dilleras, Iberian Mountains, and Sierra Nevada, in Spain 
(Plates IH-VII). In the Pyrenees the glaciation on the 
northern French side of the divide was much more severe 
than that on the Spanish side. (Chapter VI, geologic sec- 
tion.) Centers of glaciation in France were the Auvergne 
Mountains and the Cevennes. 

In central Europe there were also important centers of 
glaciation — the Vosges Mountains, the Black Forest, and 
the Swiss Jura. The last-named had a number of local gla- 




Moraine amphitheater of the Pleistocene glacier of Mill 
hacen, in the Sierra Nevada, Spain. 


Bed of the Pleistocene glacier of Pinar, in the Sierra de 
Gredos, Spain. In the old channel of the ice there are now 


five lakes— “Las eineo Lagunas.” 
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eiations on its western slopes. In the Harz Monntains, the 
Fiehtelgehirge, and the Bohemian Monntains the glaciation 
was less extensive, as also in the Erzgebirge, the Sudetes, 
and the Carpathians of the Transylvanian Alps. It has been 
shown that there was also a partial glaciation in the Balkans, 
chiefly in the ranges of Zelen Gora, Maglic, and Visocica in 
Bosnia Herzegovina, the Golija and Kopaonik Monntains in 
Servia, the Kunora Mountains in central Albania, the Pirin 
Mountains in Macedonia, and the Eila Mountains in eastern 
Eumelia. 

In southern Europe, besides those already mentioned in 
Spain, there were some small glaciers in the Apennines of 
Italy, and in Corsica. During the Glacial Epoch the glaciers 
of the Caucasus were far larger than at present, and the 
Ural Mountains, which now have no glaciers, were then a 
center of glaciation which extended over the territory of 
Petsehora. 

In Asia the mountains of Olympus in Mysia, the moun- 
tains of Lebanon, Mount Ararat, Mount Demavend, and the 
mountains near Trebizond and Erzerum, all show traces of 
glaciation. Much greater in extent were the Pleistocene 
glaciers of the huge mountain ranges of central Asia, chief 
among them being the Himalayan and the Karakoram. The 
northern part of Siberia was entirely covered by a thick 
unbroken sheet of ice. In contrast to the “living” inland ice, 
this huge frozen mass remained stationary except only along 
the seacoasts and on the mountain slopes, and covered the 
vast Siberian tundras with “dead” ice which, in certain of 
their far northern regions, remains to the present day 
(Figure 3). This phenomenon is due to the peculiar climatic 
conditions caused by the continental situation of northern 
and eastern Asia, where the humidity is much less than 
in the oceanic continents of Europe and America. Quite 
recently unquestionable evidences of glaciation have been 
discovered in Japan. 

In North America an area of twenty million square kilo- 
meters was covered by the ice-fields of the maximum glacia- 
tion. The center of this glaciation lay within the territory 
to the west and east of Hudson Bay. The tei’minal mo- 
raines of this mass of continental ice begin in the east near 





Fig. 3. “Fossil” glacier on Liachov Island in the Arctic Ocean. After E. von Toll. 
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New York, and attain tlieir southern limit where the Ohio 
flows into the Mississippi. From there the moraines follow 
the course of the Missouri until in the west, north of the 
Columbia Eiver, they mark where the ice-fields joined with 
the glacier which descended from the Eocky Mountains. In 
Alaska the huge ice-cap united with the stationary ice which, 
in the Arctic latitudes, was the equivalent of the true gla- 
ciers. Following the Eocky Mountains southward beyond the 
limits of the great ice-sheet, evidences are found of a number 
of former local glaciations, diminishing in importance 
toward the south. 

In South America north of the equator centers of glacia- 
tion are found in the mountain ranges of Santa Marta in 
Colombia, and the Sierra Nevada of Santa Maria in Vene- 
zuela. South of the equator the traces left by the Pleistocene 
glaciation are of great importance, especially in the moun- 
tain range of the Andes, throughout Chile and Argentina, 
and in Patagonia, including Tierra del Fuego. In the last- 
named country the terrestrial deposits and the character of 
the seacoast indicate an ancient glaciation of great extent. 
' As might be expected, traces of glaciation in Africa are 
rare, but nevertheless they can be found in the Atlas Moun- 
tains and the ranges of Abyssinia, the peaks of Kenia, Eu- 
wenzori, and Kilimanjaro, and the high mountain ranges 
of the Transvaal. 

The greatest heights in New South Wales and the Ade- 
laide Mountains in Australia were formerly capped with 
ice, as also the heights of Tasmania and New Zealand. 

If it is true that at the present time there are still a few 
investigators who beheve in the theory of monoglaciation — 
that is to say, in a single uninterrupted glacial period during 
the Pleistocene Epoch — ^it is, nevertheless, clear that almost 
the entire scientific world has accepted polyglaciation. Ad- 
herents of the latter theory claim that during the Glacial 
or Pleistocene Epoch there was a series of successive gla- 
ciations, alternating with interglacial stages marked by a 
warm climate. Indeed, the combined evidence of geologic 
researches and of reports on the floras and faunas of 
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Europe and America compels tlie admission of polvo-Iaeia- 

tion as an irrefutable fact. 1 - o 

This is proved by the fact that in the high plains at the 
foot of the Alps there are found four distinct terraces of 
fluvio-glacial gravels, deposited in such a manner as to show 
that each one corresponds to a period of glacial deposit 
while the erosion of each terrace corresponds to an inter- 
glacial period (Figure 4). The most recent deposits are quite 



Fig. 4. Diagram showing the four fliuho-glaeial terraces of river 
valleys on the iiorthem borders of the Alps. (Compare Fig. 5.) 

T. I— terrace of the first glaciation. 

!'• II terrace of the second glaciation. 

I". Ill I^rrace of the third glaciation. 

T- ly— terrace of the fourth glaciation. 

V — present river bed. 

porous pd are well preserved, while those belonging to 
the earlier Pleistocene are much iveathered and metamor- 
phosed. Only in the neighborhood of Munich are the deposits 
found in direct superposition, and that they are not in 
lateral gradations is owing to the accident of local geologic 
conchtions. Near Deissenhofen may be seen the deposits of 
the latest glacial stage. These rest upon the gravels and 
moraines of the third glaciation, which are much w’^eathered. 
h many, beneath these are found the deposits of the second 
glaciation, the surface of which shows pockets of weathered 
material from six to eight meters iep, a phenlenon 
showmg that the surface of these gravels was also formerly 
in direct contact wdth atmospheric influences, and for a lont 
period. A’ 

Each; of these four terraces still has its correspondino- 
.moram^ amphitheaters (Figure 5). The moraines of the 
Upper peistocene are well preserved, w'hile those of the 
Lower Pleistocene are partly obliterated and in places 
wepr much indurated. It is an important fact that, even 
.before the formation of the more recent deposits, these 
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ancient gravels and moraines had already been transformed 
into breccia. Farther, there can be no doubt that a con- 
siderable part of the more recent deposits was formed at 
the expense of the older gravels and moraines, as is proved 
by the presence of many blocks of morainal breccia in the 
Upper Pleistocene deposits. 



Pig. 5. Longitudinal section tlirough the four moraine zones on the 
northern borders of the Alps. (Compare Pig. 4.) 

M. I — moraines of the first glaciation. 

M. II — moraines of the second glaciation. 

M. Ill — moraines of the third glaciation. 

M. IV — moraines of the fourth glaciation. 

T. I - T. IV : the fluvio-glaeial terraces corre- 
sponding to these moraine zones. 


On the ground of the existence of these four glacial com- 
plexes of different ages, and separated by long interglacial 
stages, Penck and Briickner accept four glacial stages which 
bear the names of four Alpine rivers and occur in the fol- 


lowing order : 


Glacial Stages 


Glacial deposits in the vicinity 
of the glaciated area 


Difference in level 
from the present 
limits of perpetual 
snow 


Kecent Epoch 
IV. Wurm ' . 


3. Interglacial Stage 
III. Eiss. . 


, 2. .Interglacial Stage 
ILMindel .■ . . 


1, Interglacial Stage 
I. Giinz . : . . . . 


Gravels of the fourth or 
lowest river terrace (Me- 
derterrassenschotter ) 

Gravels of the third river 
terrace (Hoehterrassen- 
schotter) 

Second layer of shotter — 
second river terrace (Jiin- 
gerer Deekensehotter) 

Upper layer of shotter — ^first 
or highest river terrace 
(Alterer Deekensehotter) 


About -1200 m. 


About “1300 m. 


About -1300 m. 


About “1200 m. 
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During the long post-glacial time the glaciers receded to 
their present limits. This recession was not absolutely uni- 
form, but was characterized by a succession of oscillations, 
as may be seen in the following table : 

Difference in the level of 
perpetual mow from the 


Stages Phases present time 

Eecent ikbout -00 iii. 

Post-glacial Baim Eetreat . About -300 m. 

Gselinitz Eetreat About -600 m. 

Biilil Advance About -900 m. 

[Acheii Eetreat ( ?) About -700 m.] 

IV. Wiirni Maximum. . . . . . ... . About -1200 m. 


The writer has found it possible to apply this Alpine 
classification to the French Pyrenees, where he has been 
able to demonstrate the existence of the same four fiiuvio- 
glacial terraces. At the present time the moraines of the 
third and fourth glaciations may still be observed south of 
Foix-sur-Ariege and near Lourdes. 

It has not been possible, however, to classify definitely 
the glacial areas of north Germany, where the deposits are 
by no means so extensive as in the Alps, and are, moreover, 
rendered very difficult of interpretation on account of their 
interpenetration. Nevertheless, it may be affirmed that there 
were repeated glaciations in northern Germany, and it may 
safely be asserted that the maximum glaciation there coin- 
cided with the Mindel Glacial Stage in the Alpine region. 
Recent investigations have shown that the famous “Baltic” 
terminal moraine is due entirely to the first great advance of 
post-glacial times, cori'esponding to the Buhl advance in the 
Alpine region. Of late years C. Gagel, 0. von Linstow, and 
many other geologists have declared themselves in favor 
of admitting the existence of three glacial stages, basing 
their theory on weighty arguments, inasmuch as an equiva- 
lent of the Giinz Glacial Stage would seem to be lacking in 
northern Germany. 

The chronology of geologic evolution in northern Europe 
during the Post-glacial Stage is given in Chapter X. There 
the retreat of the ice also took place by degrees, as shown 
in the following table : 
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Phases 

4tli Betreat: Scandiglaciar (or Fiiiiglaciar) 
Central Swedish Halt 
3d Betreat : Gotiglaeiar 
South Swedish Halt 
2d Betreat: Daniglaciar 
Baltic Advance 
1st Betreat: Germaniglaciar 

James Geikie, wLo has devoted much study to a synthesis 
of the English glaciation, for a number of years past has 
accepted the theory of six successive glacial stages, as 
follows : 

Upper Turbarian 
Upper Forestian 
Lower Turbarian 
Lower Forestian 
Mecklenburgian 
Diirtenian (formerly known 
as Neudeekian) 

Polonian 

Tyrolean (formerly known 
as Helvetian) 

Saxonian 
Norf olkian 
Scanian 

Finally, in 1914, Geikie concluded that only the Scaniaiiy 
Saxonian, Polonian, and Mecklenburgian represented true 
glacial stages, and that stages V and VI were no more than 
post-glacial oscillations. 

But science encounters difficulties of the first magnitude 
when an attempt is made to determine the exact number of 
glaciations in mountains of moderate height in Europe. This 
is due to the fact that the evidences of glaciation there are 
less pronounced than in ranges of great altitude, and also to 
the fact that the latest glaciation destroyed in large measure 
the traces of preceding glaciations. Nevertheless, it has 
been possible to demonstrate the occurrence of several gla- 
ciations in the Carpathians (three stages) and also in the 


VI. Glacial Stage 

5th Interglacial Stage 
V. Glacial Stage 

4th Interglacial Stage 
IV. Glacial Stage 

3d Interglacial Stage 

III. Glacial Stage 

2d Interglacial Stage 

II. Glacial Stage 

1st Interglacial Stage 
I. Glacial Stage 


Stages 

Becent 

Post-glacial 


IV. Wiirm 
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Black Forest, the Balkans, the mountains of Corsica, and 
in the Caucasus. 

Very divergent are the opinions obtaining in regard to 
the number of glacial stages in North America, for, while 
Chamberlin recognizes three, others raise the number to 
six or seven. Leverett believes that there also there were 
four principal glacial stages, basing his belief on the fact 
that the accumulation and, above all, the decomposition of 
the gravels and moraines in the New World took place under 
conditions and in proportions strikingly similar to those 
found in the Alps. 

Leverett ’s four stages are as follows : 

IV. Glacial Stage . . . Wisconsin 

III. Glacial Stage . . . Illinoian 

II. Glacial Stage . . . Kansan 

I. Glacial Stage . . . Nebraskan 

Up to the present time the existence of two glaciations has 
been demonstrated in Ecuador, Argentina, and Patagonia. 

It is easy to understand that the geologic events of the 
Glacial Epoch should have had far-reaching effects upon 
the earth’s surface. The areas covered by ice and snow were 
greatly denuded by erosion. In the territory belonging to 
the great northern ice-fields of Europe and constituting 
their area of deposit there lie from six to seven hundred 
thousand cubic kilometers of gravels from the Scandinavian 
rocks; which presupposes a loss of some 2000 feet in the 
height of the Scandinavian range during the Glacial Epoch. 

The great volumes of water which streamed from the 
border of the ice-fields during each glacial stage gave rise 
to a multitude of lakes in central and eastern Europe. The 
Sea of Azov was united with the Caspian, extending north- 
ward to Kazan and uniting with the Sea of Aral. 

The number of active volcanoes in Europe during the 
Pleistocene was considerable, although not so great as 
during the Tertiary. Mention may be made of those in the 
JEgean Sea (Santorino and others) , together with the Latial 
volcano in the Alban Mountains of Italy. Of the same age are 
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the Eifel Mountains in the middle Rhine districts, and also 
several in northern Bohemia and in Moravia. It has been 
shown that the volcanoes of the central plateau of Prance 
wei'e also active during the Post-glacial Stage. (For Spain 
see Chapter VI, geologic section.) 

The “loess” is a characteristic Pleistocene formation con- 
sisting of a deposit of fine wind-borne dust solidified by 
natural compression into a yellowish friable stone. Accord- 
ing to Richthofen, B. Schumacher, W. A. Obrutehev, G-. 
Merzbacher, W. Soergel, and others, it is formed chiefly of 
particles of quartz, combined, however, with other mineral 
constituents, among which limestone occurs in proportions 
which have been Imown to exceed 30 per cent. Near the 
surface of loess deposits the lime content is often eliminated 
by weathering, which results in the so-called “loess loam” 
formation. 

In Europe the loess extends like an immense mantle over 
enormous areas which formerly were on the margin of the 
glaciated regions. Thus it is found in southern England, in 
Prance, in central and eastern Europe, along the line that 
marks the ancient limits of the northern ice-cap, and it also 
occurs as a broad isolated belt along the northern borders of 
the Pyrenees, while it completely encircles the ancient 
boundaries of the great Alpine glaciation (Figure 6). 

This remarkable formation consists chiefly of fine ma- 
terial from the moraines and the products of infilti*ation 
from the same. We must therefore consider that the gla- 
ciated regions were the centers in which the material of the 
loess wms prepared by mechanical and chemical disintegra- 
tion. Above these ice-fields the aerial conditions formed at 
times an anticyclone from which violent winds blew down 
over the adjoining unglaciated regions with their sparse 
vegetation, carrying the loess dust over all the surrounding 
area, where, as a “foreign” formation, it was finally de- 
posited. 

The loess must therefore be considered as a formation 
of seolian origin and, for the most part, of glacial age. The 
period of deposition would begin toward the close of an 
interglacial stage when the glaciers were slowly augment- 
ing and advancing; it would continue in increased measuxe 




Fig. 6. Loess formation at Gedersdorf, Lower Austria. From a photograph by A. E. Forster. 

(The loess is artificially terraced.) 
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throughout the following glacial stage, and on into its phase 
of gradual final retreat. It is also quite probable that the 
process of formation was intermittent, being interrupted at 
times by seasons of great humidity. 

That the loess, for the most part, indicates a cold steppe 
climate is indicated by the faunal remains that it contains. 
These consist of certain land molluscs such as Helix hispida, 
Succinea ohlonga, and Piipa muscorum, which — ^together 
with the boreal-alpine Sphyradium columella — conclusively 
indicate a glacial temperature. Further confirmation is af- 
forded by the associated remains of mammals, which include 
such typical inhabitants of a subarctic, continental steppe as 
the Saiga antelope {Antilope sai^a), great jerboa (Alactaga 
jaculus), rufous spermophile {Sphermophihis rufescens), 
steppe marmot {Arctomgs hohac), and others, together with 
such tundra forms as the reindeer {Bangifer tarandus) and 
musk ox {Ovibos moschatus). 

But there are also certain loesses where remains are 
found — although exceedingly rare — of animals belonging to 
a warm fauna. Thus P. Wernert found in the “older loess” 
of Achenheim, near Strasbourg, Alsace, remains of Merck’s 
rhinoceros {R. merckii), beaver {Castor fiber), roe deer 
{Cervus capreolus), wild ox {Bos), and others, which un- 
questionably were in their original place of deposition and 
undisturbed. They go to show that loesses were sometimes 
developed even during interglacial times when a relatively 
mild climate prevailed. 

The formation of such a widespread steppe region as is 
evidenced by the occurrence of loess in southern England 
and northwestern France implies that these countries could 
not then have experienced such “oceanic” conditions as at 
present. The Atlantic coast of northwestern Europe at that 
time extended, in all probability, much farther westward-— 
possibly as far as the hundred-fathom line. The Strait of 
Dover did not exist, which explains how, during the Pleisto- 
cene, both cold and wmrm fauna were able to migrate into 
England from the continent (Figure 7). 

From all this it follows that w'e must distinguish vari- 
ous Pleistocene loesses of widely differing age. In upper 
Austria, for instance, loess concretions are found which have 
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been redeposited in tbe outwasb {Schoiter) of the second 
glaciation, and which must therefore be assigned either to 
the first glaciation or to the following interglacial stage. 



I'ig. 7. Supposed continental extension of Europe at the beginning 
of the Pleistocene or Glacial Epoch. The dotted areas indicate 
parts of the ancient mainland now covered Iw the sea. 


The cold loess deposits belonging to the close of the 
Glacial Epoch are naturally those which have been best pre- 
served, and their chronologic order is further indicated by 
their containing cultural remains of Palteolithic man, which 
include artefacts belonging to Acheulean, Mousterian, Au- 
rignacian, Solutrean, and Early Magdalenian industries. 

The most recent loesses are evidently entirely post-glacial 
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and are cMefly confined to a narrow “intramorainal” belt— 
namely, to those districts bordering on the Buhl moraines 
and on the moi'aines of glacial retreat in the Baltic region. 

Since the commencement of recent geologic time the loess 
of Europe is “fossil” and has not been appreciably aug- 
mented at any later date, because there is no longer any 
great, dry, glacial center to produce the conditions necessary 
to its formation. In Asia, on the other hand, it is still in 
course of formation, especiall)^ in China, where the great 
desert of Gobi now, as formerly, is the center from which the 
wind-borne dust is distributed. 

The extensive geographic distribution of the loess brings 
us to a brief discussion of the interesting question of the con- 
tinental extent of Europe during the Glacial Epoch. It is 
now well established that the Strait of Gibraltar was already 
open by the end of the Tex'tiary, giving access from the 
ocean to a Mediterranean Sea far more hmited in extent 
than the present one. This conclusion is drawn from exten- 
sive palseontologic evidence which it seems well to recount 
in advance here. 

It is known that the Balearic Isles developed an inde- 
pendent fauna of their 'own, showing that they were already 
isolated from the continent before the Glacial Epoch, and 
that they received no later faunal additions (pp. 151, 152). 
No less surprising is the distribution of two marine mol- 
luscs, Cyprina islandica and Pecten islmdicus. These two 
species, which are still characteristic of the seas of northern 
Europe and are also typical of the ancient Yoldia Sea, ap- 
peared along the Cantabrian coast of Spain during the 
Post-glacial Stage, associated with a cold fauna character- 
ized by the mammoth (Elephas primigenius) and the rein- 
deer (Rangifer tarandus, pp. 170, 173, 272, 273, 383). What 
is still more surprising is that Cyprina islandica also pene- 
trated to the Mediterranean, where it has been found partly 
fossilized at Cape de Creus on the Catalonian coast, and 
completely fossilized in southern Italy, both in the north- 
ern Apennines and in Sicily. There it occurs in “ Calabrian” 
and “Sicilian” deposits which are contemporary with the 
Lower Pleistocene, probably with the First and Second 
Glacial Stages. Consequently, there must have been at that 
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time clear passage to the open ocean to permit snch a migra- 
tion. 

On the other hand, there still existed a number of land 
bridges which were gradually submerged during the G-lacial 
Epoch. TMs is proved by the existence of Merck’s rhinoceros 
{R. mercltii) in the Isle of Elba, of a dwarf elephant in Sar- 
dinia, of the southei'n and straight-tusked elephants {Ele- 
pJias meridionalis and E. antiguus) in Sicily, and of ele- 
phants of E. antiquus affinities in Malta, Crete, and Cyprus. 
The last island to be separated from the continent was Eng- 
land, which was connected mth Europe until post-glacial 
times (Figure 7; p. 83; p. 420, Note 6). 

Many theories — geologic, astronomic, and physical — ^have 
been advanced to explain the causes of the successive glacia- 
tions, but so far none has afforded a satisfactory interpreta- 
tion. It is not probable that there was any very notable in- 
crease in humidity during the cold periods which lowered 
the perpetual snow limit to an extent much greater than the 
present snow line, although paralleling this last exactly. 
A lowering of the present average annual temperature from 
6° to 7° C. would in itself be sufficient, without allowing for 
any increase in humidity, to produce in our own times 
another glacial epoch on the same scale and with the same 
regional differences that characterized the Grlacial Epoch. 

Without exception, in all the glaciated areas at the present 
time — alike in the northern and southern hemispheres, in 
the polar and equatorial regions — there may be observed an 
almost uniform and equal reduction of the present glaciers 
in comparison with those of the Grlacial Epoch. Conse- 
quently it is very probable that the Pleistocene glaciations 
represent a phenomenon absolutely general in effect, which 
influenced our entire planet equally, without causing suc- 
cessive alternations of glaciation between the two hemi- 
spheres. 
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Geo grapldc^ relations of the Iberian Peninsula — Connections ivith Africa 
and Europe — Chronologic table — Animal life in tvestern Europe when 
man first appeared — Early Pleistocene fauna — Evide^iees of 'Tertiary 
man — Division between the Pliocene and Pleistocene — Wamn and cold 
famim—Heklelberg man — Second Glacial Stage — Second Interglacial 
Stage- — ALidAile Pleistocene fauna— -Primitive flint implements — Warm 
fauna of interglacial times — Third Glacial Stage— Late Pleistocene 
fauna — Flora of the interglacial stages— Climate of the Late Pleistocene 
—GIdmuticy transitions of the Third Interglacial Stage — Fourth Glacial 
Stage — Period of the first cave men — Aretic-Alpine fauna — TJistrilmtion: 
of the reindeer — Arctic molluscs — Post-glacial time — Disappearance of 
the Neanderthal race — Appearance of the Cro-Magnon race — Climate 
and fauna of the step)pes — Fauna of the Third Glacial Stage — Arctic- 
Alpine flora of the glacial stages — Animals common both to warm and 
cold climates — Influence of Post-glacial environment on the development 
of the Cro-Magnon race — Ealinetion of Pleistocene species. 

W E depend very largely on our knowledge of the con- 
tiguous areas in Africa to the south and Prance 
to the nortli for our picture of life conditions in 
the Iberian Peninsula during the Glacial Epoch. The 
glaciers of the Pyrenees, of which we have recently spoken, 
descended far into the valleys to the north and to the south. 
But we have little direct evidence of the general refrigera- 
tion and period of bitterly cold weather with which the 
Glacial Epoch closed. We know tliat while the Alpine and 
the Scandinavian elaciers were tlireatenino' southern Prance 

O ■ O . 

and the whole of northern Europe in their suceessh^e period,« 
of advance which are known as the Pirst, Second, and Third 
Glacial Stages, life conditions wex'e still so tolerable that 
men, both in Prance and in Spain, were dwelling in river 
valleys and resorting for protection to shelters on the .sunny 
sides of cliffs and mountain slopes. It was only during the 
Pourth G:laciai Stage that life in the open became impossible 
- — at least during the winter months— and that the prehis- 
toric period of the cave man began. 
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Tlie first ca,ve men were tlie low-browed Neandertbals— a 
race widespread over all of western Enrope for a very long 
-antecedent period. Tlie second cave men were Mgb-browedj 
large-brained Cro-Magnons, who came in at the beginning 
of the very long cold period known as Post-glacial Time. . 

Since it is most important to keep these climatic and time 
divisions clearly in mind, we may introduce this chapter 
by a simplified statement, as follows : 

PosUglacial Time. 

Closing phases of the lee Age (otherwise known as the Glacial 
Epoch, Pleistocene, or Quaternary). 

Pinal appearance of the mammoih^ of the reindeer, and 
other mammals of cold northern type in France and in 
extreme northern Spain. 

Final cave period. Western Europe inhabited by the Cro- 
Magnon race of men. 

Foueth Glacial Stage. 

Period of maximum refrigeration. 

Mammoth and reindeer driven to the extreme south of 
France — the reindeer even penetrating into northern 
Spain. 

First cave period. Men of the low-brow’ed Neanderthal race. 
Third Interglacial Stage. 

Closing with cold dry phase of steppe climate and life. 

Opening with warmer conditions, favorable to the last survivors 
of the African and Asiatic types of large game mammals. 
Europe probably inhabited by ancestors of the Neander- 
thal race — first living in the open, and gradually re- 
treating to the caverns. 

Third Glacml Stage. 

Great glaciers in the Alps — also in Scandinavia, reaching Great 
Britain and covering all of northern Germany. Climate 
nevertheless tolerable in the river valleys of Spain, Prance, 
and Great Britain. 

No evidence of cave life during this period. 

Second Interglacial Stage. 

A very long warm period, favorable to the large African- Asiatic 
mammals. 
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Ancestors of tlie Neanderthals probably liTing in the river 
valleys. 

No evidence whatever of cave life. 

Second G-LAciAii Stage. 

Scandinavian ice-fields closing the North Sea and reaching 
Great Britain. Extremely cold conditions in the North and 
Baltic seas, indicated by the presence of mammoth and rein- 
deer on the northeastern coast of England. Great glaciers 
covering northern Germany and descending from the Alps. 

First Interglacial Stage, 

A period of temperate climate. African and Asiatic elephants 
and hippopotami roaming all over northern France, Ger- 
many, and southern England. 

In Germany the Heidelberg man — a very remote ancestor 
of the Neanderthal man, attributed to this period^- — is 
found on the stream Elsenz near Heidelberg, associated 
with remains of the Etruscan rhinoceros. 

First Glacial Stage. 

The least extensive — not reaching Gi’eat Britain, but extending 
into northern Germany across the Baltic Sea from Scandi- 
navia, and also covering the Alps. 

No evidence of widespread refrigeration or of profound 
change in the flora or fauna of Spain, Prance, or southern 
Britain. 

Pre-glacial Time, 

This period marks the transition from the close of the Age of 
Mammals to the beginning of the Age of Man. It is the close 
of the Tertiary and the beginning of the Quaternary, known 
to geologists as the Pliocene. The significant climatic feature 
is the very gradual approach of cooler conditions of climate 
all over northern Europe, which succeeded the long prevail- 
ing warm conditions of the Age of Mammals. 

It is in this transition epoch that the first evidences of the 
flint industry of man are found on the eastern coast of 
Britain. This flint industry is known as the Poxhallian 

' a. name derived from Poxhall, England-— and consti- 
tutes the sole evidence we have at present of the existence 
of man during Pliocene time in western Europe, the 
most astonishing discover}?' of recent times. ^ ^ ^ 
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Amnial Life m Western Europe when Man First Appeared 
' m Pre-glacial Time. ■ 

The Early Pleistocene feuiia of ■ some authors, or post- 
Pliocene^’ group of others, corresponds in part to the pre- 
glacial pliase, but is chiefly a fauna witli Pliocene survivals,. 

Pliocene survivals in northern Itaiyy southern France, and soiitherii: 
England : 

Borsonts mastodon Mastodon borsoni 

Short- jawed mastodon M-astodon arvernensis 

Tapir of Auvergne Tapkus arvernensis 

Hippa]iou( f), three-toed horse Hipparioni ?) (last appearariee) 

Ciilininatiiig phase of 
.Macaque 

Lion of Auvergne 
Hyena of Perrier 
E t rusea n rli i n oeeros 
Eltrusean bea i' 

Appearance of 
Straight-tusked elephant Loxodonta aufiqua 

Soutliern eiepiiant Elephas meridionalis (type) 

Steno’s liorse Equus sfenonis 

AVild px Bos (also Leptobos) 

This phase of life corresponds with E. Hang’s phases of 
Villefranehe and Saint-Prest, Prance ; with the marine Gala- 
Indan of soiitliern Italy, described by AI. (jigiioiix ; and with 
tlio two first phases of the Early Pleistocene according to 
E. Koken. Faunas typical of this group Imre heeii found at 
Yal d’Anio, Italy; Grozas, near Vais, Haute-Loire, Prance: 
Perrier, near Issoire, Puy-de-I)6me, Prance; the Sands 
of (7hagn\% Saone-et-Loire, Prance; Saint-E’rest, near 
Chartres, Elure-et-Loir, Prance; Norwich Crag, eastern 
Engiaml; and the Doveiioles, near Buxton, Derbyshire, 
EnglaucL 

A'^erv f'ecently a large bed of flints witlj evidences of fire 
has been found on the eastern coast of England near Nor- 
wich, and beneath the Late Pliocene deposits known as the 
‘^Red Crag” and the ^^Norwieli Crag.” Tlie autlientieity of 
tlie flints as of human origin is disputed b}' some arelueolo- 


Macao us 

Felis arvernensis 
Ilycena perrieri 
Ehinoceros etrusens 
Ursus ef ruse us 



EVIDENCES OP TERTIARY MAN 


41 


gists, hut is aeeepted by others, including Louis Oapitan, the 
vete^•an archaeologist of Prance, and Henri Breuil, who is 
frequently quoted in these pages. This discovery of Fox- 
Iial! is the first evidence we have of the existence of Tertiary 
ir? man. 

This was followed by the advent of the Glacial Epoch in 
Scandinavia and northern Germany and what is knowm as 
the First Glacial Stage in which both the Scandinavian and 
U Alpine glaciers were formed, and there was a general lower- 

ing of temperature, especially in the north of Europe. This 
introduced the Quaternary or Pleistocene Epoch. 

The Pleistocene Epoch Avas characterized chiefly by the 
appearance of a series of glacial stages. There is not the 
slightest ground for assigning tlie First Glacial Stage to 
the Pliocene, as adAmcated by M. Boule, M. Sehlosser, W. 
Soergei, Boyd DaAvkins, and others. On the contrary, the 
Avriter is entirely in agreement Avith E. Haug, E. Kok'en, A. 
Penck, and others, Avho contend that the beginning of the 
6 First Glacial Stage coincides Avith the beginning of the 

Pleistocene. This view is supported by Aveighty palseonto- 
logic eAndenee. A careful study of the faunas found in de- 
posits belonging to the disputed boundary betAA^een Pliocene 
and Pleistocene shoAvs that the Pliocene genera AA^ere gradu- 
ally disappearing, Avhile neAv types of Asiatic origin came to 
1 constitute the larger portion of the fauna. Among these 

neAA^ genera Avere the elephants and the primitive ancestral 
types of horse, ox, and bison. These neAv types appeared 
very suddenly, and their triumphant entry justifies a divi- 
sion betAveen tAvo geologic stages and seiwes to characterize 
; a new epoch. 

This glacial period Avas folloAved by a AAmrmer interval 
knoAA’n as the First Interglacial Stage. It AAmuld seem that 
part of the fauna of the Forest Bed of Cromer, England, 
l»elongs to the First Interglacial Stage. According to E. T. 
I Newton the African hippopotamus, trogontherian inam- 

1 nioth, a species of saber-tooth tiger, Steno’s horse {Hippo- 

I pofamns major, EJephas trogontherii — not E. meiidionalis, 

! Macliairodtis s])., Egans stenouts), and others are found 

I there, apparently AAuth an intermixture of other faunal ele- 

ments sucii as the AVolAmrine {Gala Itiscas), musk ox {Ovihos 
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mo schatus) , a.ndi others. The warm fauna agrees well with 
that of the Second Interglacial Stage, and consequently the 
cold elements would correspond to the following Third 
Glacial Stage. Of the same age, or perhaps still older, is 
the reindeer {Ran gif er tarandus) of Steinheim on the Murr, 
and the ancestral musk ox (Pmovibos priscus) of Franken- 
hausen in Thuringia. In the lower gravels of Slissenborn, 
near Weimar, from eight to ten meters below the surface, 
W. Soei'gel came upon remains of a species of reindeer re- 
lated to the Scandinavian {Ran gif er cfr. tarandus), which 
may probably be attributed to the Second Glacial Stage. 
These gravels were doubtless deposited previous to the 
maximum glaciation of Scandinavia, which covered that 
region with ice. 

The reader should keep clearly in mind the marked dis- 
tinction between animal life in the north of Europe at this 
time— especially in the latitude of the Forest Bed of 
Cromer, which is nearly fifty-three degrees north — ^where 
the reindeer, musk ox, woolly mammoth, and other cold 
northern types appear; and the south of Europe — namely, 
in Italy, southern France, and Spain, where the warm fauna 
flourished even throughout the First Glacial Stage of the 
north. It was only in the final period of the lee Age that 
these northern animals reached the latitude of the Pyrenees, 
namely, forty-three degrees north. 

Heidelberg Man Appears dtiring the First Interglacial 
Stage. 

The Piltdown or Dawn Man of England is of a somewhat 
uncertain geologic age. It may be very old — of Tertiary or 
early Pleistocene time — and it furnishes additional proof 
that human beings had reached western Europe by the latter 
part of the Tertiary or the beginning of Quaternary time. 

With the Heidelberg man the case is different. In the 
author’s opinio A the Heidelberg man — known only from the 
well-preserved lower jaw, which closely resembles that of 
the well-known Neanderthal race of a later period— was 
contemporaneous with the First Interglacial Stage. The jaw 
was found associated with remains of a number of quadru- 
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peds in a stage of evolution corresponding witli First or 
Second Interglacial time. 

The Second Glacial Stage was far more extensive than 
the first, since the Scandinavian glacier crossed the North 
Sea and also covered a large part of northern Gennany. The 
Alpine glaciers descended to greater distances — in fact, this 
is the first really great glaciation of Europe. It was, how- 
ever, followed by a recession of the ice and another long 
period of temperate climate which is known as the Second 
Interglacial Stage. 

The animals belong to the “Cromer” phase of E. Hang. 
Faunas typical of this group have been found at Mosbach, 
near Wiesbaden, Germany; the Sands of Mauer, near 
Heidelberg, Baden, Germany; Siissenborn, near Weimar, 
Germany ; Steinheim on the Murr, Wiirtemberg, Germany ; 
Abbe\T.lie, Somme, France; Solilhac, near Blanzac, Haute- 
Loire, France ; and at Montmaurin, Es-Taliens, and Mont- 
saunes in southern France. The middle Pleistocene fauna of 
the Second Interglacial Stage — ^with the trogontherian 
mammoth {Eleplias trogontherii)— is characterized as fol- 
lows : 

Final phase and extinction of 


Etruscan rhinoceros 

Rhinoceros etniscus 

Steno ’s horse 

Eqtius stenonis 

Hyena of Auvergne 

Hymna arvermnsis 

Bear of Auvergne 

Ursiis arvermnsis 

Saber-tooth tiger 

Machairodus 

Macaque 

Macacus 

Culminating phase of 

Trogontherian mammoth 

Elephas trogontherii 

Earliest stage of 

Straight-tusked elephant 

Elephas antiqims 

Merck ’s rhinoceros 

Rhinoceros merckii 

First appearance of 

Deninger’s bear 

Ursits deningeri 

. , „ Cave, lion 

Felis spelcea 

; ' Striped hyena ■ 

Hymna striata 

Giant deer 

Cerviis megaceros 
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According to some authors Heidelberg man lived at this 
time; according to others western Europe was inhabited by 
descendants of Heidelberg man whicli were ancestral to the 
coming Neanderthal race. Whatever tribes were living in 
western Europe at this time lived in the open and have left 
none of their fossilized remains by which we may recognize 
their relationships. The climate was still temperate, and 
there is no evidence whatever of the beginning of cave life. 
Man, however, becomes well known through his increasing 
and widespread flint industry, for— according to the lead- 
ing arehffiologists — it was during Second Interglacial time 
that man was living on the river terraces and fashioning the 
Pro-Ohellean and Chellean flints. These flints are of very 
massive character and indicate that man was a courageous 
hunter of the wild game of every variety which abounded in 
every part of Spain, France, and southern England. 

Convincing evidence of a warm temperate climate during 
the interglacial stages is afforded by the occurrence of cer- 
tain warmth-loving molluscs, such as Zonites acieformis, 
Paludina diluviana, Corhicula flunvinalis, and also by typical 
forms in the '‘Eeni” fauna of northern Germany, which in- 
cludes Tapes aureus var. eemeiisis Nordm., Gasfraita fra- 
gilis, Lucina divaricata, and Haminea uavicula. 

The presence of mammals characteristic of a warm en- 
vironment — monkeys, hippopotamnses, rhinoceroses, and 
hairless elephants — is further confirmation of the existence 
of a warm climate. 

The First Interglacial Stage was ajjparently equally mild. 
The deposits at Tegelen in Limburg, Holland, the lignites 
found at Leffe in the Bergamasqne Alps, Italy, and the gray 
clay of Dnrfort near the Sauve, Gard, France, probably ail 
belong to the First Interglacial Stage. The fossilized re- 
mains of plants and animals found embedded in the white 
clay of tlie Boilezza ramne near Pianico, Italy, apparently 
belong to the Second Interglacial Stage. 

The Third Glacial Stage Avitnessod great glaciers in the 
Alps and also in Scandinavia, reaching Great Britain and 
covering all of northern Germany. The climate, nevertheless, 
remained tolerable in the river valleys of Spain, Prance, 
and Great Britain, and there is still no evidence that tlie 
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primitive .tribes inliabitiiig these countries were forced' to. 
■retreat to caves. The period of-, the cave man had not yet 
begun. 

The animal life on which man subsisted underwent a con- 
siderable transformation. The Etruscan rhinoceros, south- 
ern niamnioth, and other large qnadriipeds of First and 
■Second Interglacial times disappeared and were replaced 
by the straight-tusked elephant {Elephas antiquus) and by 
Merck 5s rliinoeeros, wliich we find pass gradually into a new 
fauna which still retained some of its southern elements 
when it gained some northern elements such as the giant 
deer. 

The late Pleistocene fauna of the Third Interglacial Stage 
-—late phase of the , straight-tnsked elephant — is eliaracter- 
ized as follows : 


Last appearance of 

Straig’iit-tusked elephant 
Merck ’s rhinoceros 
African hippopotamus 

Frec|uent oceurreiiee of 
Cave bear 
Cave lion 
Cave hyena 
Giant deer 


Elephas antiquus 
Rhinoceros merchii 
Ilippopotarmis major 

Vrsus spelceus 
Felis spekea 
Hycenaspekea 
Cerviis megaceros 


This phase corresponds to tlie '‘Chellean’^ of E, Hang — 
aecording to him, the Third Interglacial Stage. Prom their 
stratigraphy there can be no doubt that the following de- 
posits in Swfitzerlaiid belong to the Third Interglacial 
Stage : Flurlingen, near Schaffhaiisen, with remains of 
Merck’s rhinoceros; and the lignites of Diirnten in the can- 
ton of Zurich, with remains of the straight-tusked elephant 
and Merck’s rliinoeeros, which were covered by moraines of 
the Fourth (xlacial Stage. Faunas typical of this group are 
also found in the ^'Grotte du Prince,” in Italy near Men- 
tone; tlie tuffs of Burgtonna and Graefentonna, near Gotha, 
Germany; the ^^Chellean” gravels of the Seine, Paris ; and 
the ^^Chellean” gravels of the Thames' Valley, England.: 

Climatic changes are indicated by interglacial deposits 
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characteristic of warm forest phases, such as are typically 
represented by the flora of Oelle-sous-Moret and Hotting 
(p. 380). At these times the climate was much warmer than 
at present, but, nevertheless, there is no very strong reason 
to assume that all of Europe was then covered by an impene- 


Fig. 8. Fossil plants from tke breccia of Plotting, near Innsbriiek, 
Tyrol. After R. von Wettstein. 1 Pontic rhododendron {B. ponti- 
cum). 2 Box [Buxus sempervirens) . 3 Scotch fir (Pinus syU 
vestris) Sind jQw {Taxus baeeata). 


trable forest. The forests alternated with regions of bush 
and meadow, and it is probable that warm steppes extended 
over large areas. 

Of great importance are the discoveries in the breccia of 
Hotting, near Innsbriiek in the Tyrol. This site is 1200 
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meters above sea level, on the left bank of the Inn. The 
breccia lies above basal moraines belonging to the second, 
or, more probably, to the third glaciation. Above it lies a 
moraine of the Fourth Glacial Stage. E. von Wettstein has 
enumerated forty-one species of plants occurring in this 
deposit — among them Bhamnus hoettingensis, a new species 
of buckthorn related most closely to Bhamnus latifolia of 
the Azores and Canary Islands; Bhododendrum ponticum, 
the Pontic Alpine rose which now grows wild in south- 
western Spain, Pontus, and the Caucasus, where the limit 
of perpetual snow is over 3000 meters above sea level ; and 
other plants now found in southern and southeastern 
Europe as well as in the forest zone of Colcida, where their 
highest limit is 1800 meters below the snow line. None of 
these species is now found in the neighborhood of Hotting. 
There are also other species in the breccia which still exist 
not far from Hotting but are no longer found at an altitude 
of 1200 meters. Such a combination of plants indicates that 
the mean annual temperature at that time must have been 
from 2° to 3° Centigrade warmer than at present, from 
which it may be inferred that the snow line was some 400 
meters higher. The small glaciers then existing were found 
only on the loftiest summits of the central district, the Alps 
being then a forested region, and while the flora of their 
northern slopes was Baltic in character, that of the southern 
slopes showed Illyrian features. In the Late Pleistocene of 
central Europe an interesting climatic cycle is clearly 
recognizable, as follows : 


IV. Glacial Stage 

3d Interglacial Stage 
Late 

Middle 

Early 

III. Glacial Stage 


Tundra, in part with stunted Arctic 
forests. 

Loess steppes, with scanty growth of 
trees. 

Forests of deciduous trees with climate 
milder than the present. 

Loess steppes, with scanty growth of 
trees. 

Tundra, in part with stunted Arctic 
forests. 
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The outstanding' feature of Third Interglacial time — 
both to the climatologist and to the anthropologist— is the 
clear demarcation of a succession of climatic phases which 
indicate that Europe was gradually deforested, that the 
forests became more scanty and were interspersed with 
steppes and open jolains, and that this period was followed 
by increasing cold with cold winds and the gradual appear- 
ance of a cold steppe climate Anth violent dust storms and 
open conditions of life. These climatic transitions certainly 
exerted a A'ery great influence on the evolution of man, as 
especially observed in a succession of deposits such as those 
of Celle-sous-Moret, Avhich closes ynth indications of a cold 
steppe climate and tuff deposits in which a neAV type of flint 
industry occurs, knoAAm as the Aeheulean. 

The interglacial A^egetation Avas characterized by a decidu- 
ous forest flora, as evidenced by a number of deposits. This 
flora indicates a climate milder than the present. At Celle- 
sous-Moret, Seine-et-Marne, lying above Pleistocene graA’els 
containing remains of the straight-tusked elejjhant {Eleplias 
antiquus), there is a tuff deposit AAntli fossilized remains of 
fig, box, Canary laurel, and Judas tree (Ficus carica, Buxus 
sempervirens, Laurus canariensis, and Cercis siliqiias- 
triim). The presence of these indicates a climate both Avarm 
and humid, and a flora Dalmatian in character. The mean 
annual temperature of the Seine Basin Avas then from 15° to 
16° C., AA'hereas uoav it is not over 11° (Munier-Chalnias). 
The upper levels of this “AAmnn” deposit at Celle-sous- 
Moret are composed of tuffs Avith flora indicating a cooler 
climate associated AAUth an Aeheulean industry. 

The fossil flora of the steppes shoAvs a near relationship 
to that of the tundras, the transition from one to the other 
being hardly perceptible. As may be seen at the present 
time in Asia, the Avinter of the steppes is A'ery seAmre, AAuth 
many Avindstorms, conducing largely to the denudation of 
their surface. The summer is short, but comparatively 
Avarm, and in consequence there is an abundant groAvth of 
grass and shrubs. Similar conditions doubtless ])revailed 
in Europe during the formation of the Pleistocene loess, 
and sparse groAA'ths of stunted trees bore Avitness to their 
inclemencA'. In the deposits of the “Mammoth TTnuters” at 
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Gobelsbiirg, Avistria, pieces of carbonized wood, identified 
as Pinus, were found embedded in the loess. From a study 
of these pieces it was concluded that the annual growth of 
the Pleistocene Pinus was but a tenth of that of pines in 
the same region at the present time. 

It must be borne in mind that what has been said of tundra 
and steppe conditions applies only to central Euro]>e and 
the northern part of western Europe. Conditions In southern 
Europe, including the southern slope of the Alps, were quite 
different. On the northern Alpine slopes there was a scanty 
growtli of conifers which extended more than 500 meters 
above sea level. On the southern slopes of the Alps the pres- 
ent limit of perpetual snow is 3000 meters, while during the 
Glacial Epoch it stood at 1800 meters. Such conditions would 
bring the tree line to a height of 900 meters above sea level, 
so that in these parts long glacial streams might have 
advanced through a veritable forest region. Still milder 
conditions prevailed in the Mediterranean zone, strictly 
speaking. 

Close of Third Interglacial Stage and Duration of Fourth 
Glacial Stage. Period of the First Cave Men of Neatt- 
derthal Race. 

Cold conditions of climate are now settling down on all 
of northern Europe, and for the first time the warm tem- 
perate forms entirely disappear and are replaced by the 
new wave of northern animal life known as the Arctic 
tundra fauna — animals which doubtless bordered the tun- 
dras and ice-fields of all the preceding glaciations. Tiio ice- 
fields of the fourth glaciation were more limited thaii those 
of the third and second — they did not reach Great Britain — 
yet the fall in temperature was far more severe and wide- 
spread. This cold wave lasted several thousand years, 
reaching as far south as the Pyrenees and beyond, which 
explains the first period of cave life. Everywhere men of 
Neanderthal race resorted to the caverns for shelter. 

The most distinctive mammals of the period were the 
woolly mammoth {Elephas primigenms) and the reindeer 
{Rangiferfarandus). 
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We have seen that the tundra was uniformly carpeted 
with grass and shrubs and occasional sparse and stunted 
forests which, during each glacial stage, covered those areas 
of central and western Europe that remained free of ice. In 
view of the scanty resources of the tundra, the number of 
animals living there was large ; and, since a fauna must 
depend very closely upon the flora and the climate, it is not 



Fig. 9. Reindeer — a polychrome painting on the rock wall of the 
cavern of Font-de-Gaiime, Dordogne, France. After H. Breuil. 
Greatly reduced in si^e. 


surprising to find a typically Arctic circumpolar fauna in an 
environment with an equally Arctic flora. The fauna of 
central Europe during the Glacial Epoch was characterized 
by two “cold” groups, closely related to each other and at 
present separated by a vast extent of territory. One of 
these groups comprises animals of the Arctic regions which 
were driven southward by the great northern ice-sheet; 
the other consists of Alpine animals which were driven down 
to the plains by the huge glaciers covering the mountains. 
This Arctic-Alpine fauna of the tundras is evidenced by 
many fossil remains and includes the following forms : 
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Typical ArcMc Forms. 

Lemming (banded and Obi lem- My odes lemnus Collet 
■ miiigs),. 

Arctic fox Canis lagopus li. 

Reindeer Bangifer tarandus h. 

Musk ox' ■ Ovibos moschatus Blainville 

"Wolverine (glutton) Gulo borealis 'Nilsson 


■Ibex 
'Chamois 
Alpine marmot 
Arctic hare 


Typical Alpine Forms. 

Capra ibex L. 

Capella rupicapra "Blmms 
Arctomys marmoita Blasins 
Lepus variabilis Pallas 


Fig. 10. Geographic distribution of the reindeer {Bangifer tarandus) 
during the last glaciation and the subsequent stage of glacial 
retreat. 


The distribution of the reindeer during the glacial stages 
is exceedingly significant. It is found throughout Europe — 
western, central, and eastern. Its extreme southern limit 
extends to the Cantabrian coast and the province of Gerona 
in Spain, and to the Blue Coast in the south of Prance 
(Mentone), but it did not pass beyond the plain of the Po. 
East of the Alps it penetrated as far as Krain (Laibach), 
being halted at the northern bank of the Danube and at the 
Black Sea (Figure 10). E. Plarle has demonstrated the pres- 
ence of the lemming and musk ox in Dordogne, which ap- 
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pears to liave been the south westeni limit for these species. 
Their remains have also been found in Dordogne associated 
with the seal (P/mca /cB#?'(^a and P. 










U 


Fig. IL Palipolithic representatious of animals, engraved on liorn 
or bone. After original drawings by IL Breuil. 

I Seal (Sordes) 2 jRhinoeeros (Gonrdan) 

3 Muskox (Timingen, Switzer- 

land) 4 Marmot (Gourdan) 

5 Wolverine (Lorthet) 8 Saiga antelope (Gonrdan) 

6 Cave lion (Gonrdan) 9 Moose (Gonrdan) 

7 Reindeer (Mas d’Azil) 10 Chamois (Masd’A^sil) 


It is, therefore, not at all surprising that at the Spanish 
site of Cueto de la Mina, Astmias, two raolluses typical of 
northern waters have been found, namely, Cyprina islandica 
and Pecteu iskmdicus, which were doubtless gathered by 
Pleistocene man upon that same Cantabrian coast. 
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The ancient area of distribution for the chamois and ibex 
does not include England or northern Germany, or, gen- 
erally speaking, any part of northern Europe, being limited 
in eastern and central Europe to the neighborhood of lofty 
mountain ranges. There are many deposits which contain 
this Arctic- Alpine fauna. Among the most typical may be 
named the cave of Kesslerloch near Sehaffhausen in north- 
ern Switzerland, the cave of Sirgenstein near Schelklingen, 
Wiirtemberg, and the cave of Sipka near Stramberg in 
northern Moravia. 


Post-glacial Time. Disappearance of the Neanderthal Race 
— -Appearance of the Cro-Magnon Race. Tundra Cli- 
mate Replaced hy a Steppe Climate. 

The tundra phase is followed by a cold steppe phase, with 
the loess as its typical deposit. In the steppes of Asia at the 
present time the terrible winter storms with heavy snow 
cause the death of hundreds of thousands of animals. Sub- 
sequently, as the abrupt seasonal changes of climate ensue, 
their bodies are covered by the loess transported by the 
windstorms of spring and autumn. It is thus easy to see why 
such abundant fossil remains are found in the loess of the 
Glacial Epoch. 

A careful study of these remains shows that all the ani- 
mals of the tundra lived also throughout the cold steppe 
phase. This intermixture is not surprising when one con- 
siders that in nature two successive climatic and faunal 
phases are not sharply separated, but the transition is 
gradual and almost imperceptible. Nevertheless, it may be 
noted that the musk ox and lemming are of much rarer 
occurrence in the typical steppe, while at the same time new 
forms appear which are never found in the tundra and are 
also absent from the forest. 


Typical Steppe Forms. 


Great jerboa 
Spermophile or suslik 
Steppe suslik 
Polish (steppe) marmot 
Tailless hare or pika 
Saiga antelope 


Alactaga jaculus Pallas 
Spermophilus citillus Blasius 
SpermopMlus rufescens Keys and Bias. 
Arctomys (Ochotona) bohac Blasius 
Lagomys pusillus Pallas 
Saiga tartarica Pallas 
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During the steppe phase the woolly elephant or mammoth 
{Elephas priniigenius Pallas, Figure 19 c) attained its 
maximum predominance, and also the woolly rhinoceros 
{Rhinoceros tichorhinus Cuvier, Figure 12). 



Fig. 12. Woolly rhinoceros painted in red on the rock wall of the 
cavern of Font-de-Gaume, Dordogne, France. After H. Breuil. 
Greatly reduced in size. 


The mammoth lived in almost all of Europe except the far 
north, its range extending southward as far as the Canta- 
brian coast and the province of Gerona in northern Spain, 
and also to the environs of Eome in central Italy, the north- 
ern Balkan regions, and the south shore of the Black Sea 
(Anatolia and the region south of the Caucasus). It was a 
typical northern species, being marvelously protected from 
cold by its woolly coat. Its constant companion was the 
woolly rhinoceros, which was absent only in Italy. 

Eemains of the Saiga antelope are found throughout 
central Europe and westward as far as Lot-et-Garonne, 
France, and the valley of the Thames, England. Very typical 
were the steppe horse and the kiang or Asiatic Avild ass 
{Eqnus hemionus ) ; while the primitive ox and bison, stag, 
wapiti, Persian deer, Siberian fallow deer, and steppe por- 
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cupino {Bos primigenius, Bison priscus, Cervtis elaphus, G. 
canadensis, G. maral, G. pygargus, Hystrix hirsutirostris) 
were less abtindant. 



Pig. 13. Geographic distribution of the mammoth {Elephas primi- 
genius) during the last glaciation and the subsequent stage of 
glacial retreat. 


Among tbe many Palteolithie loess stations in Europe 
mention may be made of the loess deposit at Thiede near 
Brunswick, and the loess station in the open at Pfedmost, 
Moravia. 

The faunal lists for the stations above referred to belong 
to the fourth or final glaciation, and to its cold post-glacial 
phases, and therefore represent the most recent glacial 
fauna. 

Little is known of the Third Glacial Stage. Gutswiller and 
Muhlberg have remarked the presence of the mammoth, 
reindeer, and stag {Elephas primigenius, Rangifer taran- 
dus, Gervus elaphus) in the Eiss gravels of Switzerland. Of 
the same age is the “Mammoth Loam” of Cannstatt, near 



Stuttgart, Wiirtemberg, The geologic age of this loam has 
been determined in masterly fashion by E. Koken. It con- 
tains remains of mammoth, woolly rhinoceros, primeval ox, 


Fig. 14. Cave bear engraved on the rock of the cave of Combarelles, 
Dordogne, France. After H. Breuil. 

Greatly reduced in size. 
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Pig. 15. Cave lion engraved on the rock of the cave of CombarelieSj 
Dordogne^ France. After H. Breuil. 

Greatly reduced in size. 


stag, giant deer of G-ermany, reindeer, wild horse, and cave 
bear {Elephas primigenius, Rhinoceros tichorhinus, Bos 
primigenius, Cervus elaphus, Gervus megaceros germmdce, 
Rangifer tarmidus, Equus cahallus, Urstis spelcexis). 
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In view of the geologic conditions in Europe during the 
different glacial stages (Plate I), it might be expected that 
the flora then existing in the territory between the great 
northern ice-sheet and the Alpine glaciation would be Arctic- 



Fig. 16. Wild horse engraved on the rock of the cave of Buxn, 
Asturias, Spain. After H. Obermaier and Count de la Vega del 
Sella. 

Greatly recluced in size. 

Alpine in character. In fact, fossil remains of Salix polaris 
(Arctic willow), Betula nana (dwarf birch), Bryas octo- 
petala (mountain avens), Arctostaphylos uvaursi, and 
Polygonum viviparum were discovered by A. Nathorst at 
Schwarzenbach in the Canton of Zurich, Switzerland, 
directly above the clays of the basal moraine. And he also 
discovered near Deuben, Saxony, evidence that in former 
times there was a true northern tundra flora along the 
border of the great northern ice-field. In the post-glacial 
tuffs of the Swabian plain near Sehussenried there have been 
found fossil remains of plants (of species such as Hypnum 
sarmentosum, H. aduncum var. grmnlandicum, and H. flui- 
tans var. tenuissimum) which at the present time are re- 
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stricted to regions near seventy degrees north latitude and 
to the loftiest summits of the Alps. It would be easy to 
enumerate a list of such typically northern deposits in 
Germany, the Baltic region, Denmark, and southern Scan- 
dinavia,— some belonging to the glacial stages, and some to 
the first post-glacial retreat, — their Arctic character being 
indicated by the presence of mosses, Arctic willows {8alix 
retusa, 8. herhacea, 8. polaris), dwarf birch, and mountain 
avens. But we will mention only that this same boreal flora 
also occurs repeatedly in England, as, for example, north of 
London, where Clement Reid has found a typical Arctic 
flora lappomim, Armeria arctica, saxd others) in 

glacial deposits of the Lea Valley. Nevertheless, in those 
parts where glaciation was less severe, as in Bohemia and 
the region of the middle Rhine, there were probably some 
sparse stunted groves of birch, quaking poplar, and Scotch 
fir. 

The tundra flora of those areas strongly affected by the ice 
indicates the rigorous climate of a glacial stage, with very 
long winters and very short, cold summers. The beginning 
and end of each glaciation appears to have been marked by 
a typical steppe phase, its geologic equivalent being the 
loess previously described. 

Glancing at the faunal lists of sites named in this chapter 
(see Appendix), it will be found that a number of species 
are common both to the warm and the cold climates. These 
species consist either of those that are easily adaptable, or 
those that flourish indifferently in a cold or warm environ- 
ment. Among the most frequently occurring forms are the 
carnivores — ^the cave bear (Figure 14), cave lion (Figure 
15), cave hyena, leopard, lynx, wildcat, wolf, fox, and dhole 
{Ursus spelceus, Felis spelcea, Hymia spelcea, Felis pardus, 
F. lynx, F. catus ferns, Canis lupus, G. vulpes, Guon euro- 
pmus). Of common occurrence also are a number of Cer- 
vidae, including the giant deer {Gervus megaceros, also 
known as C. eihryoeros or G. hibernicus), stag {G. elapJtus), 
and moose {Alces palmatus or G. alces). The Equidae are 
represented by the wild horse {Equus cahallus), both forest 
and Celtic types ; and the Bovidae by the primeval ox {Bos 
primigenius) and primeval bison {Bison priscus. Figure 
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17). In addition there are the otter {Lutr a vulgaris), beaver 
{Castor fiber), and others. In the early Pleistocene many of 
these species are represented by their more primitive an- 
cestral forms. The frequent occurrence of roe deer, wild 
boar, brown bear, rabbit, wild ox, and bison {Cervus capreo- 
lus, 8us scrof a ferns, TJrsus arctos, Lepus cuniculus, Bos 
primigenius, Bison prisms) indicates a mild climate, inter- 
mediate between the extremes of glacial and interglacial 
time. 



Fig. 17. Wild ox and bison, a Primitive ox {Bos primigenius) painted 
in red on roek at Albarracm, Teruel, Spain. After J. Cabre. h 
Bison {B. prisem) engraved on rock and partly painted, in the 
cave of Pindal, Asturias. After PI. Breuil. 

Both designs greatly reduced m sisie. 


Influence of the Post-glacial Environment on the Social and 
Artistic Development of the Cro-Magnon Race. 

In the lists of plants and animals given above, and in the 
above-described succession of tundra conditions by steppe 
conditions, we are picturing the environment of a great race 
of people — chiefly the Cro-Magnon — ^whose fine qualities 
were doubtless developed by the very difficulties with which 
they had to contend. They continued to be cave men, for the 
climate was still extremely severe, but cave men of a very 
different order from the Neanderthals whom they dis- 
possessed. 

In the lists of animals the reader may find those which the 
Cro-Magnons especially selected for their industry and for 


o 
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their art, which— somewhat -in. the order' of frequency — ^we 
may enumerate as follows:- 



Pig. 19. Elephants of the Glacial Epoch. After H. Breuil. a, h Hair- 
less elephants painted in red on rock in the caves of Castillo, 
Santander, and of Pindal, Asturias, both in Spain, e Mammoth en- 
graved on rock in the cave of Font-de-Gaume, Dordogne, Prance. 
Greatly reduced in sise. 


Reindeer (Rangifer iarandus) 

Woolly mammoth {ElepJias primigenius) 
Primeval bison (Bison prisons) 

Primeval ox (Bos primige^iius) 

Wild horse (Equus caballus) 

Stag (Gervus elaphus) 

Woolly rhinoceros (B. tichorJiinns) 

Cave lion (Felis spelcea) 

Cave bear (Ursiis spelcens) 


used in all the arts 
supply of ivory 
very frequent 
less frequent 
three species — veiy fre- 
quent 

fairly frequent — fre- 
quent in Spain 
rather rare 
rather rare 
rather rare 


The causes responsible for the extinction of a great num- 
ber of Pleistocene species are many and various. In many 
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eases tlie cause, aside from climatic conditions, was un- 
questionably a byperspecialization and at the same time the 
beginning of degeneration. Of the European fauna the cave 
bear, cave hyena, cave lion, giant deer, mammoth, and 
woolly rhinoceros did not disappear until the Post-glacial 
Stage, and disappeared earlier in the south than in the 
nortii. In no case was Pleistocene man the “destroyer” of 
this interesting fauna. 



CHAPTER IT 


: EARLY PALEOLITHIC INDUSTRIES 

The Age of Stone — PalceoUthic and Neolithic — Divisions of the Palaeo- 
lithic — Succession of industries in the Somme Valley — Life in the Old 
Stone Age — Dwellings— Tools and iveapons — Game and the chase — 
Early Palaeolithic industries in France — Pre-Chellean industry — Saint- 
Acheul — Abheville — Fauna — Primitive stone implements— CheUean cli- 
mate, fauna, and industry — Hand ax or cotip de poing — Small imple- 
ments— Other Chellean deposits — Acheulean climate, fauna, and industry 
— -Types of hand ax — Miniature forms of La 3Iieoque—Levallois blades 
—Possible uses of the Acheulean hand ax — M oust erian climate, fauna, 
and industry — Cave dwellings — Gr Giving isolation of tribal groups — 
Combe-Gapelle — Le 3loustier and the climax of the 3£oiisterian industry 
— The 3£oust erian ^‘liand pioinf^ — Earliest known use of bone — Abri 
Audi — Aberrant types — Western Europe — Southern Europe — Central 
Europe — Eastern Europe — Migration routes of the Old Stone Age — 
Africa — Asia — America- — Australia — Uniformity of Early PalceoUthic 
industries — Primitive peoples of the present time — Early PalceoUthic 
sepultures — Belief in a future life — Cannibalism — Slagle — Conclusions, 

T AVING discussed in the preceding chapters, albeit 
very briefly, the nature of the earth’s surface 
during the Pleistocene Epoch and also the nature 
of the fauna which peopled our planet during the repeated 
climatic changes of that time, we may now commence the 
study of Pleistocene Man. The name given to this entire 
period of civilization is the “Old Stone Age” or “Palseo- 
lithie,” in contradistinction to the “New Stone Age” or 
“Neohthie” — ^the latter representing a more advanced 
stage of civihzation which developed in the present geologic 
epoch. 

The Palasolithic includes a number of subdivisions, 
namely, the Pre-Chellean, Chellean, Acheulean, and Mous- 
terian (Early Palaeolithic) ; and the Anrignacian, Solntrean, 
and Magdalenian (Late Paleolithic).^ Our eighth chapter is 
devoted to seeing the way in which this classification corre- 
sponds to the geologic divisions of Pleistocene time — a 
problem which has a variety of offered solutions. 

This classification is eonelusively verified by a whole 
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series of deposits wHcli also go to show that each sub- 
division occupied a considerable lapse of time. 

As a representative station and one of the most complete 
as regards stratigraphy we shall later describe the Spanish 
cave of Castillo in the province of Santander (Chapter VI). 

In the valley of the Somme, near Amiens in northern 
France, V. Comment was also able to demonstrate a strati- 
graphic succession that is very enlightening in regard to 
the principal stages of Pleistocene industries, which there 
occur in levels very distinctly separated one from another, 
as follows: 

Only a few scanty deposits are found 
Surface of the loess and upper loess-loam 
Upper part of the upper loess 
Middle of the upper loess 
Base of the upper loess 
Lower loess loam 
Lower sandy loess 

Fine sands of the upper levels of the second 
fluvial terrace 

Coarse gravels of the second and third ter- 
races of the Somme 

Throughout Palaeolithic times man led a life more or less 
nomadic, ignorant of the use of metals and the art of polish- 
ing stone, possessing neither domestic animals nor pottery. 
The warm climate of the Pre-Chellean and Chellean and the 
mild temperature of the Acheulean caused man, in Early 
Palaeolithic times, to prefer stations in the open, and so he 
encamped on the lower slopes of hills, at the foot of steep 
rocky cliffs, or on the sandy shores of rivers. In such places 
he cleared the chosen site of brush, and lighted fires to serve 
as protection from beasts of prey during the night. These 
primitive men sought in preference the neighborhood of 
rivers. There the gravels afforded abundant nodules of flint, 
pebbles of quartzite and of other kinds of rock, well adapted 
for making tools and weapons of stone, simply and rudely 
fashioned. - It may be supposed that there were also tools 
and weapons of various lands made of wood, such as maces, 
spikes, clubs, stakes pointed and hardened in the fire, etc. 


i Magda lenian 
k >Solutreau 
g Aurignacian 
/ Late Mousteriaii 
e Early Mousteriaii 
d Late Acheulean 
c Early Acheulean 
6 Chellean 

a Pre-Che] ]ean 
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It will easily be understood why no such implements are 
ever found, if one considers the perishable nature of wood. 

The cMeioccupation of these men was the chase. W. Soer- 
gel has recently drawn attention to the fact that in the Early 
Palfeolithic stations the remains of giant fauna are far more 
numerous than those of smaller animals. The only means of 
hunting hippopotamus, elephant, and rhinoceros — against 
which crude weapons of wood or stone would be impotent — 
would be by means of a trap or sort of stocks made ready 
on the river shores where these pachyderms would naturally 
resort, or in places where they had worn a trail to their 
accustomed watering place. In connection with this is the 
fact that the fossil bones found in Palasolithic deposits be- 
long for the most part to young animals. It is known that 
the little ones precede their mothers on the march, and 
therefore, thanks to their inexperience, are the first to fall 
into a trap and the easiest to hunt. 

The bear, a very wary animal, was difficult to hunt. Pos- 
sibly this was effected by closing the entrance to his den, 
suffocating with smoke and thus killing him. Less important 
to primitive man was the chase of such lesser animals as 
the various species of wild cattle, horses, and Cervidae. This 
would perhaps be effected by means of a drive, or by barring 
passage to the animals in narrow valleys or rocky districts. 
It would follow that almost all the victims would be either 
young animals, pregnant females, or sickly individuals. 
Hunting by means of surprise in the case of sleeping or 
exhausted animals would also be practiced — a means in 
com m on use with the Bushmen, who have brought it to the 
height of perfection. Neither is it impossible that the use 
of lasso, throwing-stick, and snare was known. The remains 
of carnivores are of rare occurrence in stations of human 
industry for the reason that these animals were not killed 
for food but in self-defense. 

The game was dressed where it was killed, and only the 
utilizable parts carried back to the camp of the tribe, the 
remainder being left to the beasts of prey. When, with con- 
tinued hunting, game became scarce, the tribe would journey 
to other hunting grounds not yet depleted. The abandoned 
camps were often covered by the deposits of rivers in flood. 
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thus concealing all traces of man’s former presence, and 
so it is that hones and artefacts may now sometimes be found 
in river sands and gravels. 

The earliest known Palaeolithic industry has been pro- 
vasionally named the ‘ ‘ Pre-Chellean, ’ ’ and up to the present 
time it has been found only in western Europe. Thanks to 
the fortunate discoveries of V. Commont, the first evidences 
of its existence were found in the second terrace of the 
Somme near Saint- Acheul— in the neighborhood of Amiens, 
Somme, Prance- — embedded in coarse gravels which con- 
tained no animal remains. The lack of accompanying fauna 
at this site was compensated by abundant discoveries at 
Abbeville, at the mouth of the Somme, at a site correspond- 
ing to the same levels of the same terrace as that at Saint- 
Acheul explored by Commont. This fauna, studied in 
masterly fashion by G. d’Ault du Mesnil, bears the unmis- 
takable character of the Middle Pleistocene, with elements 
such as Mephas {meridionalis) trogontherii, E. antiquus, 
Hippopotmiiis major, Rhinoceros mercUi, R. etruscus, rI 
leptorhinus, Machairodus, numerous Cervidse (among them 
Cervus solilhacus and C. somonensis) , Equus stenonis, etc. 
(various species of deer, elephants, and rhinoceroses, 
Steno’s horse, hippopotamus, saber-tooth tiger, and others). 

It would appear that the same cultural stage is repre- 
sented in the Seine Basin, where this Middle Pleistocene 
fauna, which bears witness to a warm interglacial climate, 
is found together with an exceedingly primitive stone in- 
dustry that, considered either in toto ov separately, is un- 
questionably of human origin. Poor and rude as this 
industry appears in most cases, none the less it cannot be 
doubted that it presents genuine “implements,” that is to 
say, artefacts that have been formed not by blind chance 
but by deliberate intention (Figure 20). These implements 
are primitive precursors of the “coup de poing” or “hand 
ax,” and there are also flakes, more or less atypical, which— 
as a result of the fracture of lumps or nodules of stone— are 
found in a variety of forms, some pointed, some long and 
leaf-shaped, and others, again, irregularly polyhedral The 
makers of these implements were evidently dependent on 
the accidental and crude forms of flake obtained by fracture. 



Fig. 20. Pre-Cliellean flint implements from Saint- Aeheul. 
One-half actual swe. 
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showing no capacity to shape them in any adequate fashion. 
On this account almost all the forms consist of fragments, 
with sometimes long and sometimes broad pieces pre- 
dominating, and they are generally exceedingly irregular 
and clumsy in outline. Thus there resulted implements in 
the form of points, knives, scrapers with outcurved and 
incurved edges, planing tools, and others. The way in which 
these stone implements accommodate themselves to the 


^ax or coup de poing of - quartzite from To 
bpain, of the typical almond shape. 
Two-fifths actual size. 


hand indicates, almost certainly, that they 

. and further evolved than the industry just 
hat known as the Chellean, a name derived 
mown type station of Chelles, Seine-et-Marne, 
e ea,st of Paris near where the Marne flows 
This industry also belongs to an interglacial 
mm climate, as is shown by the flora of La 
ret, _ Seine-et-Marne (p. 380), and by the 
orbicula fluminalis. Tins conclusion is con- 
list of mammals found in Chellean deposits — 



CHBLLEAN CLIMATE, FAUNA, AND INDUSTRY 


Hippopotamus major, Eleplias antiqmis (straight- tusked 
elephant), Rhinoceros merchii, Equus stenonis (Steno’s 
horse) ?, and Trogontherium being found at Chelles; and 
Hippopotamus, Rhinoceros merchii, Elephas antiquus, E. 
{trogontherii) primigenius (mammoth), wild oxen, and 
horses of large size at Saint-Acheul. (As regards the exist- 
ence of an ancient “cold” Chellean, as yet purely hypo- 
thetical, see Chapter VIII.) It must be noted, however, that 
several of the ancient pachyderms, such as Rhinoceros 




Fig. 22. Chellean hand ax or coup de poing of flint from San Isidro, 

Madrid. 

One-tMrd actual size. 


etruscus and the typical form of Elephas trogontherii, are 
absent from this list, which tends to give the Chellean fauna 
an aspect less ancient. 

The type of implement characteristie^ of the Chellean in- 
dustry is known as the “coup de poing” or hand ax — defined 
by the school of Mortillet as applying to forms made from 
a nodule of stone, elongate, generally of flint, to which an 
amygdaloid shape is given; that is to say, a shape rounded 
at the base and pointed at the top. 
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Thus the two sides of the hand ax are conchoid and 
roxmded, or convex in form, while it has cutting edges. The 
method of retouch varies greatly. In some cases it is only 
partial and effected in such manner as to leave intact parts 
of the edge and especially the base of the implement, so that 
the natural bulk of the nodule affords a convenient grasp 
(Figure 23). The hand axes belonging to this stage include 
only coarse and massive types ; the two sides show a very 
simple retouch, the outlines are clumsy, and the edges 
irregular and crooked. The form of these Chellean hand axes 
varies greatly. The commonest type is rather long, almond- 
shaped, and pointed at the top (Figures 21, 24). There are 
also types like discs, rounded and heavy, as well as lance- 
shaped and ovoid types with little suggestion of the “almond 



Fig. 25. Clieiiean hand axes from Torralba, Soria. Above: Discoid 
type, of limestone. Below: Ovoid type, of flint. 

One-third actual sise. 
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shape,” wliicli are included in this class on account of the 
character of their bilateral retouch (Figure 25). Judging 
from their primitive form these implements would seem 
to have served many various purposes, and in most cases to 
have been grasped in the hand, although it is very possible 
that some of them may have been fastened to a haft of wood 
or bark. 

Here we may mention that early investigators failed to 
remark that along with the hand axes there were a number 
of small implements like irregular flakes, some with in- 
curved edges, other forms pointed, with long or short point, 
and carefully retouched. There were also leaf-shapes, broad 
and thick, implements with straight edge and rounded back, 
coarse gravers, planing tools, scrapers with incurved edges, 
and broad scrapers. It may be definitely affirmed that all 
the small fonns of implements belonging to the Early Pal£EO- 
lithic were already created in Chellean times, even though 
they continued to be derived from the accidental form of a 
clumsy flake. Their evolution and specialization was re- 
served for later times (Figure 26). 

In the basins of the Somme and of the Seine there are 
found on all sides authentic Chellean deposits, which also 
are by no means rare in central and southeni France. But, 
in general, these discoveries are situated either in the 
‘Team,” where no remains of fauna can be preserved, or 
else near the surface with an admixture of later industries, 
so that their value as scientific evidence is purely relative. 

The natural evolution from the Chellean constitutes the 
Acheulean industry, the name being derived from that now 
famous suburb of Amiens, in the valley of the Somme, 
known as Saint-AcheuL Generally speaking, this stage was 
marked by a continuation of the warm climate of the Chel- 
lean, not only in southern, but also in western and central 
Europe. This is indicated by the presence of the straight- 
tusked elephant {Elephas omtiguus) in the Early Acheulean 
of Saint- Acheul (lower sandy loess) ; of Merck’s rhinoceros 
{Rhinoceros merckii) together with an Acheulean industry 
in the lower loess at Achenheim near Strasbourg, Alsace ; 
and of both these pachyderms in the lower tuffs at Weimar, 
Germany. 
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But already in the Late Acheulean there is evidence of a 
marked change in climate. The lower loess-loam of Amiens 
shows, associated with this industry, remains of mammoth 
and woolly rhinoceros {Elephas primigenms and Rhino- 


Pig. 26 . Typical small Chdlean implements of flint from Saint- 
Acheul, Prance. 

One-half actual size. 
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ceros tichorJiinus), and a complete absence of the “warm 
fauna,” althougb the reindeer has not yet appeared. A mild 
steppe climate is indicated — characterized by great herds 
of wild horses {Equus cahallus ) — and at the same time we 



Fig. 27. Early Acheulean hand ax of flint from San Isidro, Madrid. 
One-third actual size. 


find that primitive man began occasionally to seek refuge in 
the caves. 

During the Acheulean the hand ax attained the height of 
perfection. The characteristic form of this implement in 
Early Acheulean times was a flattened oval, thin, and with 
a straight axis when seen in side view. In general these hand 
axes were carefully worked on both sides as well as along 
the edges (Figures 27, 28, 29). Besides these, there were 
other forms, more pointed, which indicate transition to the 
lance-point form which, together with the fine triangular 
hand ax, is typical of the Late Acheulean. These implements 
are made with extreme care, the sides being very finely 




worked, and the apex either pointed or ending in a very- 
narrow cutting edge (Figure 31). 

A peculiar specialization is shown in the industry of La 
Micoque, Dordogne. Superposed upon a more ancient de- 
posit of primitive industry with remains of Rhinoceros 
mercTtii, Cervus euryceros, etc., lies the principal deposit, 



Fig. 30. Early Aelieuiean flint of “Levallois’’ type from San 
Isidro, Madrid. 

One-third actual size, 

consisting of distinct strata with remains of wild horses. It 
contains a variety of small implements, such as points, 
scrapers, borers, gravers, and others, representing the small 
forms of Acheulean industry. The unique feature of this 
deposit is the presence of miniature hand axes from 2% to 
SVz inches long, of the lance-point type, with thick base and 
very sharp point, which are found in great numbers along 
with others of oval or triangular shape. 

Another specialized industry of the Acheulean is that of 
Levallois, near Paris, remarkable for the great number of 
blades and of flat and very broad discs. They are of large 
size, and retouched only on one side (Figures 30 and 33). 

The Acheulean hand axes which are distributed through- 
out Prance — ^the later forms occuriing most frequently — 
differ so markedly from those of the Chellean as to justify 
the question whether they were generally used as “hand” 
axes. The painstaking retouch of the edges leads one to 
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suppose tliat many forms were probably used for cutting 
up game, dressing pelts, etc. The narrow and pointed types, 
if properly kafted, would have served as excellent battle 
axes, the points or curved edges of which would be most 
effective when the weapon was thrown in combat or hunting. 
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During the Mousterian period directly following, the 
warm fauna— Merck’s rhinoceros and the straight-tusked 
elephant — still persisted in southern Europe (northern 
Spain and the Riviera) , but vanished from France, England, 
and central Europe, where the cold then invading those 
regions was reflected in a characteristic “cold fauna” eon- 



Fig. 32. A thin flint of Late Acheulean age from Las Delieias, 
Madrid. After H. Obermaier and P. Wernert. 

Three-fourths actual sise, 

sisting of the woolly mammoth (typical form with narrow 
lamellse to the molars), woolly rhinoceros, reindeer, Arctic 
fox, ibex, chamois, Alpine marmot, rufous spermophile, 
various types of horse, wild ox, bison, cave bear, cave lion, 
cave hyena, red deer, and giant deer. To this list may be 
added the lemmings (Arctic rodents) and the wolverine. 

This change in climate had a very marked influence on 
Palaeolithic man. Camps in the open became more and more 
scarce and the tribes of hunters scattered, seeking in various 
mountain regions the shelter of their caves. In this way they 
were divided into separate groups, little given to any ex- 
tensive migration. Contact with other groups, such as 
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obtained in earlier times, ceased, and there followed in con- 
sequence the development of a nnmber of small centers of 
industry subdivided into many ‘ ‘ local phases, ’ ’ which makes 
an exact classification of the Mousterian industry a difficult 
matter. 

The phase named from Combe-Capelle, Dordogne, in 
which the hand axes are still abundant, certainly belongs to 



1 . 2 . 


Fig. 33. Aeheulean implements of the Levallois type. 1 Point. 2 Broad 

flake. 

One-third actual size, 

the commencement of the Mousterian. Here there are found, 
along with excellent triangular hand axes resembling those 
of the Late Aeheulean type, other types heart-shaped or 
roughly triangular in form, worked with much less care. 
There are also hand axes in which one side has no retouch, 
coarse and degenerate types almost like the primitive Che 1- 
lean in form. The influence of the Levallois style of work- 
manship is also to be noticed, and the small forms that 
accompany it are far from fine. Aside from this deposit, 
which still shows the Aeheulean influence, there are strata 
of primitive Mousterian implements of small size, showing 
a limited number of forms and a very coarse and simple 
retouch. In some places this stage of the Mousterian ap- 
pears to be synchronous with the final Aeheulean, as if 
representing the intrusion of a premature Mousterian cul- 
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ture, having nothing in common with the Achenlean formS; 
either in inventory or workmanship. 


The climax of the Monsterian (Middle Monsterian)- is 
characteristically represented in the middle levels of that 
same station of Le Moustier, Dordogne, from which this cnl- 



Fig. 34. The principal eharacterfstic types of Monsterian imple- 
ments. 1 Hand point. 2 Double-ended point. 3 Planing tool. 4 
Scraper. 6 Borer. 


Three-fiftlu actual mice. 
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tiiral stage derived its name. Of secondary importance is the 
hand ax, wliicli is of medium size and rather careless work- 
manship. Taken as a whole, this industry is chiefly dis- 
tinguished by the great development and fine execution of 
amoZ^ /orws, retouched only on one side (Figure 34). 

Of prime importance among these small forms— which 
had already attained a considerable development in Acheu- 
lean times— was the Mousterian hand point, and there were 
also fine double points. Scrapers with distinctive retouch 
and borers attained a marked degree of development, while 
planing tools became rarer. Although all of these types are 
wmll represented in preceding stages, there can be no qires- 
tion that it is in the Middle Mousterian that they are united 
into an industrial complex showing a considerable attain- 
ment. Typical deposits are found in the chief strata at the 
station of La Quina in Oharente. 

It is probable that some of the “hand points” of this stage 
were hafted ; that is to say, tied or gummed to a lance shaft. 
This seems to be indicated by the fact that the base of these 
points is broad, and sometimes retouched as if to afford a 
close fit. 

In the same deposits are often found ends of the humerus 
of bison or wild horse— phalanges, or large fragments of 
the long bones, which show at certain points deep marks of 
rasping, cutting, and pounding. These seem to have served 
as anvils on which wooden lances or similar implements were 
shaped, and, considered as the earliest evidence of the use 
of bone, they are of some interest (Figure 35). Instances of 
the actual use of bone for the manufacture of tools or 
weapons, however, are extremely rare in the Early Palaeo- 
lithic, being known in the deposits of La Quina, France, and 
those of the cave of Castillo, northern Spain, both of which 
contained slender bone points. 

•Authorities are much divided in opinion concerning the 
distribution and the stratigraphic boundaries of the typical 
Late Mousterian industry. Some have wished to include 
the phase shown at Abri Audi, near Les Eyzies, Dordogne, 
which comprises an advanced Mousterian culture with an 
admixture of early forms of the following Aurignacian stage 
(Figure 36). 
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Altliougli in western Europe the Early Palseolithie 
evolved, as regards its general features, with extraordinary 
regularity, it need occasion no extreme surprise to find in- 
stances of the premature appearance of forms belonging to 
later cultures, and also of atavistic cultural survivals. Men- 



Fig. 35. Bones from Monsterian deposits bearing marks of usage. 

After H. Martin. 

Somewhat reduced^ 

tion may be made of the industrial deposits at Montieres 
near Amiens, where— associated with remains of hippo- 
potamus, Merck’s rhinoceros, and the straight-tusked ele- 
phant — ^there were found strata with large blades of worked 
stone, interposed between the Chellean and the Early Mous- 
terian,® which Comment unfortunately described as “Mous- 
terian.” Another deposit with an industry consisting -of 
blades very similar to the Monsterian forms was discovered 
by Lucas near Le Moustier, also at a very deep level. Both 
these sites appear to have been special workshops where, 
accidentally in the course of cutting the stone, there resulted 
implements of a more advanced technique, which, however, 
did not survive ( Chapter VI). 
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The Early Palaeolithic is found not only in France, hut 
also in the rest of Europe. In Belgium, "which, so to say, 
forms part of northern France, systematic explorations 
have Been made by E. Dupont, J. Fraipont, Marcel de Puydt, 
A. de Loe, A. Eutot, and others. The stations in the open and 



Fig. 36. Typical forms from the ‘‘Abri Audi’^ characteristic of the 
dual Mousterian. After H. Breuil. 

Two-thirds actual sise, 

the caves of Belgium have afforded important discoveries, 
esaetly corresponding -with those found in France. It is true 
that, up to the pi'esent, no Chellean industry -with warm 
fauna has been found in Belgium;* but excellent series of 
the Acheulean and Mousterian are found (Mousterian de- 
posits of Spy, etc.). The Mousterian grottos of Saint Brelade 
and Saint Ouen in the island of Jersey serve to indicate the 
connection with England, which remained united to the 
continent until the Late PalaBolithic. The gravels of the 
Thames, Ouse, Avon, and other streams contain the entire 
succession of Early Palseolithic industries from the ‘ ‘ warm ’ ’ 
Chellean (as at Gray’s Thurrock, -with remains of hippo- 
potamus, straight-tusked elephant, Merck’s rhinoceros, and 
the warmth-loving inoUnse, Corbicula fiuminalis) through 
the Acheulean to the Mousterian. Unfortunately, up to the 
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present time no studies hare been made to determine tlieir 
stratigraphy after modern scientific methods. Chief among 
the caves yielding hand axes are Kent’s Hole near Torquay, 
Devonshire, Windmill Hill Cave at Brixham, and Wookey 
Hole on the south side of the Mendips, Somersetshire. 

Corsica and Sardinia, having been islands from very 
ancient times, were never inhabited by Pleistocene man. Of 
great promise are the discoveries made in Italy, especially 
in the north, the region which has been most studied. Beside 
the Grotto delle Fate (Mousterian), there are others of the 
greatest importance, such as the “Grottes de Grimaldi” or 
“Baousse Rousse” near Mentone. Here the lowest levels of 
the ‘‘Grotte des Enfants” contain Mousterian with remains 
of Merck’s rhinoceros, and in the neighboring “Grotte du 
Prince” L. de Villeneuve, M. Boule, and E. Cartailhac made 
a section of 521?^ feet through strata containing a warm 
fauna with remains of hippopotamus, straight-tusked ele- 
phant, and Merck’s rhinoceros (p. 399) associated with a 
very characteristic Mousterian industry. “ The upper strata 
of the grotto do not belong to the same period, as they con- 
tain remains of the reindeer with slight indications of an 
Aurignacian industry. 

Many Early Palgeolithic discoveries in Italy are found in 
the gravels of the Pleistocene, sometimes with an admixture 
of warm fauna. Of great interest are the deposits of the 
Agro Venosino, especially those at Terranera, Lombardy, 
where fine Ghellean and Acheulean industries are found 
associated with remains of hippopotamus and straight- 
tusked elephant. No less interesting are the typical hand 
axes found by G. Bellueci in sitnin the valleys of the Tevere 
and the Ohiascio, Umbria, and by Baron G. Blanc in the en- 
virons of Rome itself. Finally, attention may be called to 
the magnificent worked hand axes of quartzite discovered 
in the Isle of Capri, about ten feet below volcanic deposits, 
and associated with remains of hippopotamus, straight- 
tusked elephant, cave bear, deer, wolf, and, it is said, cave 
lion and woolly rhinoceros ( 1). 

Greece, with its archipelagoes, is yet to be explored. 

The corresponding period in Spain is treated in Chapter 


CENTRAL EUROPE 


85 


Prom tlie first we would emphasize the fact that a notable 
measure of correspondence exists between the Palseohthic 
of western and of central Europe. This correspondence, both 
in palaBontology and archaeology, is further confirmed by the 
direct superposition of strata. 

Up to the present only one Early Palaeolithic site is known 
in Switzerland, and that is the cave of Wildkirchli, the ex- 
ploration of which was accomplished by E. Baehler in 1904- 
1906. It is situated on Mount Sentis, over 4900 feet above 
sea level, and during the last glaciation towered like a 
"nunatak” above the surrounding ice, which never reached 
it. The cave contained remains of the cave lion, cave bear, 
leopard, cyon, wolf, ibex, chamois, stag, Alpine marmot, 
and otter associated with a very primitive industry in stone 
which might be termed an atypical Acheulean (“Pre-Mous- 
terian”) with no hand axes. 

In Germany the most ancient traces of human industry 
are found in the lower tuffs of the Urn near Weimar, espe- 
cially in the environs of Taubach and Ehringsdorf. It is 
certain that these belong to a very ancient Paleolithic (Pre- 
Mousterian without hand axes) associated with a warm 
fauna as shown by the presence of straight-tusked elephant, 
Merck’s rhinoceros, bear, cave bear, stag, roe deer, Dama 
deer, moose, giant deer, wild ox, bison, wild boar, horse, 
cave lion, leopard, cave ixjena, beaver, and others {Elephas 
antiquus, Rhinoceros merckii, Ursus arctos, TJrsus spelceus, 
Cervus elaphus, Cervus capreolus, Cervus dama, Cervus 
aloes, Cervus megaceros. Bos primigenius. Bison prisons, 
Sus sorofa, Equus cfr. germanicus, Felis spelcea, Felis 
pardus,Eycsna spelcoa. Castor fiber, eie.). 

Of approximately the same age as the discovery site at 
Taubach, is the station of Eabutz near Halle, Thiiringen. 
Investigations by E. Wiist, 0. Gagel, 0. A. Weber, H. Hahne, 
and W. Soergel showed that the clays there contained traces 
of plants characteristic of a mild climate and remains of 
the following mammals: straight-tusked elephant, Merck’s 
rhinoceros, horse, wild ox, bison, deer of various species, 
including stag and roe deer, wild boar, lion, bear, and an 
animal resembling the wolf {Elephas antiquus. Rhinoceros 
merckii, Equus sp.. Bos primigenius. Bison prisons, Cervus 
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cf. palmatus, C. euryceros, G. elaphus, C. capreolus, Sus 
scrofa ferus, Felis leo fossilis, Ur sus arctos, Ganis sp. 
{lupus ^). Tlie stone implements are unfortunately not very 
characteristic, but would seem to indicate a Pre-Mousterian 
approaching the Early Achenlean. 

Among the other few Achenlean stations in the open may 
be mentioned Kosten near Lichtenfels, Bavaria. Among 
Achenlean sites in caves or by rock shelters we may name 
the shelter of Klanse near Nen-Essing, Bavaria, with re- 
mains of the mammoth and woolly rhinoceros, together with 
magnificent hand axes of the latest Achenlean type. The 
gravels of Markkleeberg near Leipsio contain chiefly a typi- 
cal and abundant Mousterian, associated with the same cold 
fauna. Mousterian industry is found in a great number of 
eaves, chief among them being Sirgenstein near Schelk- 
hngen, Wurtemberg (pp. 384, 385), Kartstein near Eiserfey 
in the Rhine Province, and the caves of Klanse in Bavaria. 
The fauna found in these deposits is invariably of the 
“cold” type. 

So far, the best Mousterian station discovered in Ba- 
varia is the cave of Sehulerloch near the mouth of the Alt- 
miihl River and not far from Kelheim, which was thoroughly 
explored in 1914 by F. Birkner and J. Fraunholz. The cave 
was first occupied by beasts of prey, and subsequently by 
Pateolithic man, who left there, in witness to his pro- 
longed habitation, over two thousand worked stone imple- 
ments, mostly made of a coarse quartzite-like flint, their 
forms and workmanship typical of a fairly advanced Mous- 
terian. Only a few small forms are reminiscent of the hand 
ax. The fauna includes the cave bear and the reindeer — ^both 
of which are abundant — ^together with the horse, cave hyena, 
woolly rhinoceros, woolly mammoth, ibex, red deer, bison, 
wolf, and moose (!) or giant deer ( ?). 

Austria and Hungary, up to the present time, have 
afforded very few sites of Early Palaeolithic industry. A 
Mousterian with degenerate hand axes has been found in 
the cave of Gudenus near Krems, and also in the plateau 
■“loam” near Drosendorf, Lower Austria. At this last sta- 
tion no hand axes were found. 

There is also a very typical Mousterian industry in the 
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eave of Sipka near Stramberg, Moravia. The primitive 
stone industry of the cave of Krapina in Croatia— so cele- 
brated for its abundance of human skeletal remains— 
should be assigned, in all probability, to a period preceding 
the Mousterian. According to K. Corjanovic-Kramberger, 
the principal fauna found there consists of the wild ox, cave 
bear, Merck’s rhinoceros, wolf, bear (very rare), some kind 
of feline, Alpine marmot (rare and only found in the upper 
levels), horse (rare), wild boar, red deer, roe deer, and 
giant deer. 

In eastern Europe the Mousterian is found in Poland in 
the cave of Wiei'zchow (“Grotto of the Mammoth”) near 
Ojcovr, and in the cave of Oborzyskowielkie, Close by Mount 
Smardzewitz a typical Early Acheulean industry lies be- 
neath the loess, and another station of the same period is 
in the Gorge of Korytanja on the river Pradnik. J. Ozarnow- 
ski has reported a third Acheulean site in the Pleistocene 
loam of Miechow. Like all northern Europe, the north of 
Eussia was covered by ice, but Mousterian industry has been 
found in the Wolf Cave, near Simferopol in the Crimea, and 
there is also a station near Ilskaja in the province of Kuban 
in the Caucasus. 

Careful study of the distribution of Early Palaeolithic in- 
dustry in Europe leads to the conclusion that the Chellean, 
characterized by a coarse and massive type of hand ax, is 
found only in Italy, Spain, Prance, and England, and is 
totally absent in central and eastern Europe (Figure 37). 
Such facts appear to Justify the hypothesis that this in- 
dustry was derived from the south throiigh Asia Minor, 
Syria, and north Africa by way of the Mediterranean, and 
extended through Spain and Italy to western Europe. 

At the same time a primitive Paleeolithic is found in cen- 
tral and eastern Europe with a certain number of small flint 
implements, all coarse in workmanship, but "with no hand 
axes. To this cultural phase^ — contemporary with the Chel- 
lean and Early Acheulean fauna (straight-tusked elephant 
and Merck’s rhinoceros) and represented by the deposits of 
Taubach and Ehringsdorf in northern Germany — we have 
given the name of “ Pre-Mousterian. ” It extended from 
eastern into central Europe, and its industrial complex 
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already contains “in germ” the prototypes and precursors 
of the true Mousterian, which is much more recent. 

The Acheulean of the French school is characterized by 
hand axes of better workmanship and, in general, more 
flattened and reflned in form. It is noteworthy that they are 
found exactly within the limits which apply to the Chellean. 
Beyond this boundary, that is to say, in central and eastern 
Europe, the only similar hand axes occur, as it were, 
sporadically. In Germany they are found in the cave of 
Klusenstein, the grotto of Lindental, at Hundisburg, and 
at Wustrow-Niehagen. Another region where they are some- 
what more frequent is in Poland (p. 87). Prom all this it 
may be inferred that we are dealing with a western Acheu- 
lean which extended from north AJrica through Spain as 
far as France, and from there — ^much less vigorous— reached 
to the Ehine. On the other hand, it is quite probable that a 
southern Acheulean, substantially identical with the west- 
ern Acheulean, advanced from Asia Minor through the as 
yet unexplored Balkan regions as far as Hungary and 
Poland (Figure 37, arrows l and 2). 

At other places in Germany, such as the cave of Klause 
near Kelheim, and at Kosten near Lichtenf els (both in 
Bavaria), there are found splendid deposits of Late Acheu- 
lean with types of the finest, worked on both sides and, in 
many cases, resembling a “pseudo-Solutrean.” The same 
is not found in western Europe, although it is possible to 
indicate points of convergence, and therefore we believe 
there may be assigned to this region an eastern Acheulean, 
independent of the others. This would have extended from 
eastern Europe (Eussiaf), and in the latter half of its 
development it was imported to central Europe (Figure 
37, arrow 3). 

As regards the Mousterian it may be affirmed that it is 
found throughout Europe with the exception of the north. 
Hand axes are not entirely lacking, but in general are de- 
generate in form and shaped vdth httle care. At present we 
think that the origin of this industry should be sought, not 
in the south, but in the north and east of Europe, and par- 
ticularly in the region marked “Pre-Mousterian” zone in 
the map (Figure 37). It is extremely probable that this in- 
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Fig. 37. Distribution and migration routes of Early Palaeolithic industries in Europe. Dots indi- 
cate the zone of Chellean industry with hand sixes (coups de poing) . Dmhes indicate the zone of 
Pre-Mousterian industry with no hand axes. Arrow 1— western Acheulean. Arrow 2— southern 
Aeheuiean. Arrow 3 — eastern Acheulean. 
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dustry developed slowly and gradually from tlie “Pre- 
Mousterian,” and that later — after the Achenlean period — 
it extended to the southeast, south, and west of Europe as a 
distinct and characteristic archseologic stage. This migra- 
tion probably took place in consequence of the invasion by 
the ice-fields of the last glacial stage, which impelled both 
man and beast to seek habitation much farther south than 
formerly. 

This throws new light on the deposits at Taubach with 
warm climate, those of Wildkirchli, Switzerland, with mild 
climate, and those of Krapina, Croatia, with Merck’s rhi- 
noceros (pp. 85, 87), which consist of a stone industry 
out hand axes and presenting a superficial resemblance to 
the Mousterian. These deposits have been interpreted some- 
times as Chellean, sometimes as Acheulean, and sometimes 
as Mousterian. Now we would incline to classify them simply 
as “Pre-Mousterian” or as a transitional phase from this 
to the true Mousterian, the date of which can be determined 
with any approach to certainty only through the fauna. 

It is obvious that in Spain as in north Africa the hand ax 
and the Levallois types would persist longer and more 
vigorously than in the north. This is merely a consequence 
of the fact that the Mousterian industry reached these 
regions relatively late, and thus we frequently encounter a 
most surprising admixture of the small, fine types of the 
Mousterian with hand axes and large flakes relatively primi- 
tive and archaic in form. 

It is certain that Africa during the Grlacial Epoch was not 
covered with such vast tracts of desert as at present, but 
that at times the northern part was fed by nmnerous streams 
which formed regions of meadow and forest. Here there 
lived herds of Bubalus and wild horses, camels, dromedaries, 
and giraffes. There were deer, antelopes, and gnus, different 
kinds of elephants, rhinoceroses, and hippopotamuses, as 
well as bears, jackals, monkeys, hyenas, and leopards. In this 
environment lived Early Palaeolithic man, whose industrial 
remains — Chellean, Acheulean, and Mousterian — are abso- 
lutely identical with those of Europe. Weapons of stone are 
found in great numbers distributed in superficial deposits of 
sands and gravels, in Algeria, Tunis, Morocco, and in the 
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desei’t as far as Timbuetoo. Ordinarily these implements are 
easily distinguished from those of the Neolithic. M. Boule 
announced the presence of a typical Acheulean in the ancient 
mud of the bed of Lake Karar near Bemchi, Oran. There, 
beside Akp/ius atlanticus (the Atlantic elephant), are found 
remains of Rhinoceros mauretanicus, Equus mauretanicus 
(Mauretanian rhinoceros, Mauretanian horse), hippopota- 
mus, wild boar, deer, gnu, mouflon, and Bubalus antiquus. 

It is noteworthy that in Acheulean deposits in Algeria 
miniature hand axes are found, so finely worked and of such 
slender leaf form that their discoverer, M. Reygasse, did 
not hesitate to call them “Solutrean points.” They, of 
course, have no connection with the much more recent Solu- 
trean of Europe with its laurel-leaf points, and are not 
found even in the Mousterian of northern Africa. On the 
other hand, in the Mousterian a form is found which is 
peculiar to this region, namely, a hand point with a short, 
stout stem. 

The desert region through which the Nile flows is also 
rich in discoveries of hand axes associated with other forms 
with a dark-colored patina, very pronounced. There can be 
no serious doubt of their Palfeolithic age, since in many 
cases these flints worked by the hand of man are found 
embedded in the conglomerate of the Pleistocene terraces of 
the Nile. 

Other discoveries have been made in Nubia, which, in con- 
nection with those above mentioned, lead to Somaliland, 
where fine Acheulean hand axes with a white patina are 
found washed out by the rains. It has not been possible to 
determine the geologic age of the hand axes from central 
Africa with any exactness. On the other hand, the dis- 
coveries made in South Africa, in Rhodesia, the valley of the 
Zambesi, the Transvaal, along the Orange River, and in 
Gape Colony, may confidently be classed as Pleistocene. 
These include Chellean, Acheulean, and Mousterian t3rpes, 
all possessing an ancient patina and many of them water- 
worn. Worked stones occur on the banks of the Orange 
River in conglomerate formed of an ancient outwash of 
gravel, and also on the Vaal River associated with remains 
of mastodon and Cape horse {Equus capensis). 
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In Asia a fine series of ancient hand axes and Mousterian 
implements has been discovered in Syria, in the region of 
the Jordan, near Jerusalem, Bethlehem, and Nazareth, and 
the age of these superficial deposits can be exactly deter- 
mined from the Acheulean hand axes found in northern 
Syria in some of the caves of Lebanon. Thus in the cave of 
Adlun, together with Acheulean hand axes, there are re- 
mains of bison, Mesopotamian deer, primitive goat, and 
wild boar {Bos priscus, Cervus mesopotamicus, Capra 
primigenia, Sus scrofa), animals not now existing in Leba- 
non. Together with the above species, remains of cave bear, 
woolly rhinoceros, and horse have been found associated 
with a typical Late Acheulean industry in the breccias of 
Eas-el-Kelb; and the caves of Nahr Ibrahim contain an 
exceedingly fine Mousterian associated with remains of the 
bison. Similar industries occur in Asia Minor, Mesopotamia 
(Chellean- Acheulean of Djerabis on the Euphrates, and 
others), and in Transcaucasia, where J. de Morgan dis- 
covered some Mousterian deposits near Ali Ghez in the 
region of Eriwan. The material there employed by man was 
obsidian, which acquires such a pronounced patina as to 
make it easy to distinguish the ancient implements from 
later products found at the same place. 

Still richer in discoveries is In^a (region of the Ganges 
and Indus, and southern India, Figure 38). Of the hand axes 
from here Edward B. Tylor wrote in 1869 that “they are 
in no way distinguishable from those of England.” They 
are found actually in the great terraces of the Glacial Epoch, 
and the massive Chellean hand axes from Madras are much 
worn, while the fine Acheulean types are quite intact and 
sharp-edged, a fact which agrees surprisingly with the con- 
dition of Palaeolithic deposits in northwestern France. 

From northern Asia Savenkov was able to show a fine 
series of hand axes from the loam terraces of Afontova on 
the left bank of the Yenisei, west of Krasnoyarsk. These 
were associated Avith remains of the mammoth, woolly 
rhinoceros, reindeer, and bison. And finally, our list is 
completed by discoveries made in Indo-China, Ceylon, and 
Japan/ 

Traces of the Early Palaeolithic in America are as yet 
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mucli disputed by a great number of sceptical investigators. 
Most of the early descriptions presented a medley of really 
ancient material and mueb more recent stone implements, 
without any critical distinction. We would call attention to 
the limited investigation made in 1891 by M. Boule and A. 



Pig. 38. Chellean hand axes of quartzite from Madras, India, in the 
British Museum, London. 

M educed in size, 

G-audry at Trenton, New Jersey. The “Trenton gravel” 
found here is certainly of Pleistocene age and contains hand 
axes and also Mousterian types of indisputable antiquity, 
associated with remains of the Ohio mastodon, woolly 
marranoth, musk ox, and reindeer. The same may be sup- 
posed in regard to various similar discoveries in the United 
States, made independently, which present an industry 
absolutely identical with that of the French stations, as, for 
instance, the discoveries made at Claymont, Delaware, and 
at Medora, Jackson County, Indiana. 

Central America has afforded typical discoveries in super- 
ficial deposits, and also in some cases hand axes embedded 
in gravels and associated Avith remains of elephants, Avhieh 
have been found in the provinces of Chihuahua and Durango, 
northern Mexico. Amygdaloid hand axes from ancient de- 
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posits— but without fauna— have also been found in South 
America in Brazil, Argentina, and Patagonia. 

Australia remains the only continent where, as yet, stone 
implements of certain Pleistocene age are entirely lacking. 

Thus we arrive at the interesting conclusion that in Pleis- 
tocene times there already existed a primitive stage of the 
Early Palaeolithic which with remarkable uniformity ex- 
tended over the whole earth. From this uniformity of in- 
dustry which can be demonstrated in all quarters of the 
earth, it follows that there must have been a corresponding 
uniformity of mentality in that remote humanity, which 
may well have been able to create those elemental types in 
separate places at one and the same time, independently of 
interchanges or of any foreign intrusion. It has been proved 
— ^and on this we must insist— that this aggregate of culture 
is Pleistocene, which does not necessarily involve its being 
universally contemporaneous, strictly speaking. 

Various peoples of Asia, Africa, America, and Australia 
are even yet in this primitive “stage of worked stone”; and 
there are even tribes which either have not yet completely 
attained the inventory of implements known to the ancient 
Chelleo-Mousterian culture, or else have proved incapable 
of preserving it. The latter condition would naturally he 
especially likely in regions where the struggle for existence 
was comparatively easy. 

Although the study of primitive man in Europe itself — 
of all continents the most thoroughly explored — ^has been 
able to throw but little light upon the first steps of humanity, 
there can be no doubt that at least it has afforded a number 
of valuable data. 

The European of Pre-Ohellean times hved with no settled 
habitation, as a wandering hunter. Various stone imple- 
ments-rude but numerous — Whelped him in a struggle for 
existence which demanded his extremest efforts against the 
menace of a huge and dangerous fauna. We know nothing of 
what progress he may have made in such matters as making 
weapons of wood, plaiting and weaving, or the dressing of 
pelts. 

But there can be no doubt that in the utilization of imple- 
ments of stone Pre-Chellean man had already attained a 
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cultural stage in advance of certain tribeKS of the present 
time wbo live in extreme isolation, as, for instance, the 
pygmies of central Africa, the Andaman islanders, the 
Semangs of Malacca, the Negritos of the Philippines, and 
such Asiatic pygmy tribes as the Veddahs of Ceylon, the 
Senoi of Malacca, the Kuhns of Sumatra, and the Toala of 
Celebes. They know little or nothing of the use and fashion- 
ing of stone, and therefore their implements are made of 
wood, bone, or shell, thus constituting a “Pre-Palaeolithic” 
stage of culture. According to W. Schmidt, the Andamans do 
not even know how to produce fire. In view, therefore, of 
the conclusions afforded by modern ethnography, it is safe 
to assume the probable existence of cultural stages still more 
ancient and primitive than the Palaeolithic (p. 16). 

From Chellean man, we find, are derived all the principal 
forms of stone implements, both large and small ; and the use 
of fire was also certainly knoAvn to him (Torralba, Spain). 
The Acheulean hand axes are in truth masterly implements, 
such as are sought in vain among primitive tribes of present 
times. The most ancient Mousterian seems to mark the birth 
of an inclination for ornament (shells and minerals) and 
for coloring matter to paint the body — a cultural stage 
similar to that of the Tasmanians and various existing Aus- 
tralian tribes such as the Kurnai and Chepara. 

The sepultures of Early Palaeolithic man throw much light 
upon the evolution of his psychology. The age of the most 
ancient sepulture at Le Moustier should be Early Mous- 
terian if we trust to the description of the discoverer, be- 
cause at this site, above deposits of great antiquity, there 
were others more recent of the type of Abri Audi. The indi- 
vidual buried here was a youth who- — according to 0. Hauser 
and others who took part in the excavation — ^was found in 
the attitude of sleep with the right side of the face resting 
on the elbow of the right aim, and the hand clasping the 
head, beneath which was a pillow-like mound of small frag- 
ments of flint. Near the left hand were a hand ax and a 
scraper, both of Mousterian type, which should probably be 
considered as funeral offerings. This arm was extended 
alongside the body. 

In 1908 a discovery of the greatest importance was made 
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by the Abbes A. and J. Bonyssonie and L. Bardon in. the 
small grotto of La Bonffia-Bonneval, near La Chapelle-anx- 
Saints, Correze. This consisted of the sepnltnre of a man, 
also in the attitude of sleep and with |;he right arm upraised. 
The associated fauna included the woolly rhinoceros, rein- 
deer (frequent), ibex, and others, while the industry indi- 
cated a Middle Mousterian. 

To this same Mousterian stage belongs the family sepul- 
ture of La Ferrassie, Dordogne, which was discovered by 
D. Peyrony in the years 1909-1911. One of the adult skele- 
tons lay on its back with the trunk slightly inclined to the 
left and the legs strongly flexed. The body had been first 
laid upon the ground, without any trench being made to 
hold it, but the head and shoulders had been surrounded 
and protected by slabs of stone. The fact that certain parts 
of the body are missing— probably carried off by wild beasts 
—leads to the supposition that the rest of the body may 
have been covered with skins, or a frame of branches. The 
second skeleton was that of a woman, strongly flexed — ^that 
is to say, with arms folded and laid upon the breast, and 
legs pressed against the trunk — a position indicating that 
the body must have been fastened or bound. Two children 
lay buried in small trenches. 

The two. skeletons of Spy in Belgium may be attributed to 
the final Mousterian, and were also, apparently, true sepul- 
tures. They were discovered by M. de Puydt and M. Lohest 
in 1886, with associated fauna consisting of the mammoth, 
woolly rhinoceros, reindeer, cave bear, cave hyena, and 
others. 

These sepultures are trustworthy evidence, precious 
documents which witness to the existence of a very ancient 
cult of the dead, united with a belief in another life after 
death. Intermixed with this belief were sentiments of fear 
and terror, as is evidenced by the forcibly flexed position of 
the body at La Ferrassie (Chapter V, palseo-ethnological 
resume). J. Bonyssonie insists on the presence of a trench 
near the children’s sepultures filled with ashes and large 
bones, chiefly those of the wild ox. Similarly at La Chapelle- 
aux-Saints there was a trench which contained the horn of 


a bison, and another in which were found large bones of the 
same animal. 

Are these eases of immolated offerings or of funeral 
feasts ? Or do they perhaps signify that the grave was placed 
under the protection of an animal “totem” of great 
strength? 

The skeleton of La Quina, Charente, associated with a 
typical Mousterian industry, lay embedded in a muddy de- 
posit, which probably led to the supposition that it was a case 
of drowning. May one venture the suggestion that this might 
be a funeral rite, consisting of the exposure of the dead in 
water? 

The skeletal remains of Krapina in Croatia, fragmentary 
and partly calcined, which are at least of Mousterian age, 
indicate cannibalism, which might have originated rather 
from psychic than economic motives. 

As to the comparatively frequent discoveries of isolated 
human bones, they may be interpreted in various ways, but 
it seems not impossible that in certain eases they indicate 
“manism” (a cult of ancestors), or else talismans of magic 
or protection. 

None of the industrial stages of the Early Palseolithic 
seems to have been indigenous to Europe, in the true sense 
of the word. 

As yet we know nothing of the degree of importance at- 
tained by the various secondary and regional industrial de- 
velopments, nor in what proportion the later ex-European 
influences contributed to their successive evolution. Be that 
as it may, there is so great a difference between the types 
and fine workmanshij) of the Late Acheulean and those of 
the primitive Mousterian, that it is impossible to suppose 
the latter derived from the former. The Mousterians of 
western and central Europe belong to a new people, Neander- 
thaloids, who were not directly related to the Acheulean 
tribes. 
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LATE PALAEOLITHIC INDUSTRIES 

Fauna of the Late Pal{Solithic—I)wellmgs-^Game and the chase — New 
methods of hunting — Industrial stratification of Le Buth and Laussel— 
Characteristics of Late Paleolithic industries — Discoveries in France— 
Aurignacian industry — ’Subdivisions and typical forms — Solutrean in-, 
dustry- — Subdivisions and typical forms — Bone needles — Magdalenian 
industry — Climate and fauna—Subdivisions and typical forms— Har- 
poons— Distribution of Late Paleolithic industries — Origin of the Auri- 
gnacian — Distribution of the Aurignacian in western and central Europe 
—Distribution of the Aurignacian in the Mediterranean region — Africa 
and the G apsian industry— Egypt— Syria — -Italy— S outhern Bussia—^ 
Origin of the Solutrean — Distribution of the Solutrean in central Europe 
—Distribution of the Solutrean in western Europe — Origin and distribu-' 
tion of the Magdalenian — Western Europe — Switzerland — Germany— 
Austria^ Moravia^ and Hungary — Palceo-ethnological resume— Dress and 
personal ornament — Amulets and charms — Ceremonial staves or Batons 
de commandemenf^- — Idols and fetiches— Totems — Dances — Witchcraft^ ^ 
magic, and animal cults — Hand silhouettes — Cult of the dead — Sepul- 
tures — Sepultures in crouching position — Other burial customs — Inter- 
ment in two stages— Cult of skulls, 

I F we except soTithern Europe, where Merck’s rhino- 
ceros is found coexistent with the Early Aurignacian, 
the entire Late Palaeolithic civilization developed in a 
cold climate. This is shown by the fauna of the sites in 
France and in adjacent countries to the east, which includes 
the woolly mammoth, woolly rhinoceros, cave bear, cave 
lion, cave hyena, horse, wild ox, bison, stag, and giant deer. 
The reindeer and other members of the Arctic- Alpine fauna 
are not so frequent during the Aurignacian and Solutrean 
stages, which indicates that these stages enjoyed a more 
moderate climate intervening between the maximum cold 
of the Mousterian and of the Magdalenian. 

Primitive man during this period still frequented camps 
in the open, especially on the mounds of loess, where his 
deserted encampments were soon buried beneath a covering 
of dust. But if occasion presented men did not despise the 
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caves : on the contrary, they preferred them as dwellings, 
since from there they conld sally out to the foray or the hunt. 
Their favorite game was the reindeer, of which there were 
great herds. The flesh and suet provided them mth food, the 
tallow with light and heat, the hide with clothing and covers, 
the horns and bones served various industrial purposes, 
and the guts and tendons were used for cord and thread. 
There is nothing to confirm the supposition that this animal, 
or the wild horse, either, was domesticated or partly domes- 
ticated. The domestication of these two large animals would 
have been possible only with the help of the domesticated 
dog, which was absolutely unknown during the Pleistocene. 
Other animals besides the reindeer were hunted, among 
them the deer, wild horse, and wild ox, while the chase of the 
pachyderms was somewhat decreased. 

This fact is due not so much to the mammoth and rhi- 
noceros becoming gradually scarcer as to a change in the 
methods of hunting. The coarse stone implements of the 
Lower Palaeolithic no longer exist, being replaced by an 
industry of very fine flints. Still more abundant was the 
manufacture of weapons effective at a distance against sly 
and furtive game — lance points made of bone, horn, or ivory 
adapted to a very generalized use. The use of bow and arrow 
is proved by many representations in mural pictures, as, for 
instance, the archers of Alpera, etc., eastern Spain, and the 
Aurignacian archer of Laussel, Prance (Figures 55, 107; 
Plate IX). But this does not imply that hunting by means of 
traps and pitfalls fell into disuse, since the methods of hunt- 
ing would certainly continue to be adapted to the nature of 
the game and to the topography of the hunting grounds. 

Whenever the cave dwellers deserted a grotto the remains 
from their food and industry lay around in disorder until 
buried beneath detritus from the cave, loam, or stalagmitic 
deposit, where they remained like archives sealed by the 
hand of Nature, who thus preserved these marvels for 
future genei'ations. 

As typical examples of industrial stratigraphy we will 
cite here two sections from stations in Dordogne. 
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I. ■ Tlie eaye of Le Euth, explored by D. Peyrony. 


g Superficial detritus 1.50 m. 

/ Early Magdalenian .10 m. 

Sterile layer .70 m. 

e Late Solutreau .70 m. 

d Early Solutrean .60 m. 

c Proto-Solutreau .10 in. 

Yellow sterile layer .20 m. 

6 Late Aurignacian .60 m. 

Sterile detritus .60 m. 

a Middle Aurignaeiaii .75 m. 

Base Detritus and sand 


II, The shelter of Laussel, excavated by G. Lalanne. 

Detritus and superficial liunius 
i Late Solutrean 
Sterile layer 
h Early Solutrean 
Sterile layer 
^ Late Aurignacian 
Sterile layer 
/ Middle Aui’ignaeian 
Sterile layer 
e Early Aurignacian 
Sterile layer 
cL Late Mousterian 
Sterile layer 
c Middle Mousterian 
Sterile layer 
b Early Mousterian 
a Late Aeheulean 
Base Eock and detritus 

Average total thickness, 4.50 meters. We have here cited only those 
strata which lie in direct superposition, leaving out of consideration 
a few which extend laterally. 

Although the Late and Early Palaeolithic stand in close 
relation to each other as regards their dividing line, yet we 
cannot believe that the Aurignacian of western and central 
Europe was directly evolved from the Mousterian and in the 
same district. It seems rather to be the commencement of a 
complete and fundamental transformation or modification 
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of tlie elements of industry, corresponding with the entrance 
of new and superior racial elements. 

As remarked, the beginning of the Late Palseolithic marks 
the disappearance of the earlier technique of working stone. 
In place of the large hand axes and flakes, generally broad 
and clumsy, thei'e appear the typical “blade” industries 
characterized by long, narrow blade-like implements, more 



Fig. 39. Earlv Aurignaeian points of Cliatelperron type. After 
H. Brenil. 

Two-thirds actual sise, 

or less prismatic, and by variants of these. Some of these, 
such as the simple blade shapes, blade-shaped planing tools, 
etc., are common to all the stages of the Late Palmlithic. 
Others belong exclusively to certain stages, and in conse- 
quence these special types are of the greatest value in the 
identification of these stages. Mousterian forms, such as the 
“hand points” and scrapers, are found quite frequently in 
the Early Aurignaeian, and it is noteworthy that they do not 
disappear until analogous forms appear in the later stages. 
They are almost always simple and clumsy in form, and con- 
sist of pseudo hand points, pseudo hand axes, etc., of little 
importance in the general scheme of the Late Palseolithie. 

There can be no doubt that the greater part of these imple- 
ments of flint, as well as those of horn and bone, which now 
appear, were hafted. It is sulfieient to study ethnological 



Fig. 40. Characteristic types of Middle Aiirignacian flint implements. 
After H. Obermaier and H, Breiiil. 1-4 jsiades with heavy marginal 
retouch. 5, 6 Notched blades. 7, 8 Keeled scrapers. 9 Cone-shaped 
scraper. 10 Borer with transverse retouch. 11 Borer with central 
point. 


Two-thirds actual size. 
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eollectioiis, chiefly from the Australians, Melanesians, Poly- 
nesians, Bushmen, and Eskimos of the present time, to get 
an idea of the manufacture, application, and probable use of 
the tools and weapons of our ancestors of the Grlaeial Epoch. 



Pig. 41. Bone points with cleft base belonging to the Middle Anri- 
gnacian. After H. BreuiL 
Two4Mr(t$ actual si^e. 

As the accepted standard for all classification of the Late 
Palasolithic we will first consider the discoveries made in 
Fi-ance. 

The Aurignaeian industry derives its name from the cave 
of Aurignac in Haute-Garonne, and the commencement of 
this stage is the phase of Chatelperron, equivalent to Early 
Aurignaeian. It is characterized by an industry which still 
betrays Mousterian tendencies, and in part by certain new 
types, among them the point with curved back of the Chatel- 
perron type (Figure 39). 

Of more importance is the Middle Aurignaeian, during 
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whiek the making of flint blades reached its climax. This 
industry includes the following eharacteristic types: large 
blades with strong marginal or entire retouch, blades with 
one or more incurved notches, and many gravers— especially 
the type Avith rounded point produced by light taps which 
leave the reverse impression of the removed flakes Avith their 
characteristic grooves or channelings. Other notable types 
are the keeled, conical, and humpbacked planing tools, and 
the constricted blades (Figure 40). Among the implements 
of horn and bone (awls, polishers, etc.) especial mention 
may be made of the “Aurignacian cleft point,” a type AAdth 
a narrow cleft at the base (Figure 41). 

The Late Aurignacian is marked by a notable degenera- 
tion of the Aurignaeian retouch. In addition to the gravers 
with curved point there are also polyhedral and prism- 
shaped gravers. Among the foims most characteristic of 
this phase are the pedunculate point of La Font-Eobert and 
the typical point of La Gravette, AA’-hich consists of a blade 
of AA^hich the margin— generally the right edge— is grooved 
vertically the Avhole length of the implement. The incurved 
notch on this edge, which extends from the base about a third 
of the entire length, leads finally to the type known as the 
“Aurignaeian shouldered point” (Figure 42). 

The Solutrean industry is so named from the chalky rock 
of Solutre near Macon, Saone-et-Loire. In this stage a great 
change is observable in the technique of retouch. Instead of 
the marginal retouch so much in vogue throughout Auri- 
gnacian times, there appears the typical retouch of the whole 
surface, effected through the removal of fine scales of flint 
by means of pressure. 

In the Proto-Solutrean, the forms of which are not yet 
perfected, this retouch makes its modest appearance and is 
employed only partially on the implements, a prominent 
type being the “Solutrean leaf-point” with one side flat and 
unworked. 

The climax of this industrial stage is found in the Early 
Solutrean, distinguished by the “laurel-leaf point,” care- 
fully worked on both sides. 

In the Late Solutrean this form gradually degenerates, 
while the characteristic form is the “Solutrean shouldered 
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Fig. 42. Cliaraeteristie flint implements of the Late Anrignacian, 
After H. Breiiil and J. Bonyssonie. 1-5 Points of La Gravette 
type. 6, 7 Atypical shouldered points. 8, 9 Curved borers. 10, 11 
Keeled scrapers. 12, 13 Stemmed points of the type of La Font- 
Robert. 


Two-thirds actual si^e* 
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point.” The form of this last is the same as that of the 
“Anrignacian shouldered point” of the Late Aurignacian, 
but there is a marked difference in the retouch, which, in true 
Solutrean style, extends over the entire upper surface of 



Fig. 43. Typical forms of Solutrean implements, a Laurel-leaf point. 
h Laurel-leaf point witli concave base, c Shouldered point. 
Three-fourths actual size. 


the implement (Figure 43). The industry in bone experi- 
enced a decided setback throughout the entire Solutrean, 
and only at its close is the inventory extended by the rare 
occurrence of fine bone needles with eyes. 

As already remarked, the Magdalenian industry was con- 
temporary with the last incursion of the cold, during the 
Post-glacial Stage. In the first half of this stage the cave 
bear, woolly mammoth, and woolly rhinoceros began to dis- 
appear, while the reindeer and the remaining Arctic- Alpine 
fauna prospered considerably. Given the presence of such 
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members of tlie “cold” fauna, it need occasion no sui’prise 
that the musk ox and the banded lemming penetrated as far 
as Dordogne, which is now blessed with such a mild climate. 
During the second half of the Late Magdalenian there is a 
notable amelioration in climate, the last animals peculiar to 
the Pleistocene become extinct, the surviving species repair 
to their present areas of distribution, and in central and 
western Eui’ope the present forest climate begins, little by 
little, to prevail. 

The Magdalenian is the culminating point of the nomad 
civilization of our predecessors of the Glacial Epoch. The 
Mecca of this arehgeologic industry is in southwestern 
Prance, where is also the rock shelter of La Madeleine, Dor- 
dogne, from which this stage was named. According to the 
most recent investigations, the Magdalenian may be divided 
into a number of phases. The best and most typical forms of 
the industry are the implements of bone and horn. In the 
earliest phase, which was probably the longest, no true 
harpoons are found, except for a few archaic precursors. At 
the beginning there are massive smoothed Javelins with very 
broad base, generally finished with a simple bevel. Later 
these are replaced for the most part by forms round in 
transverse section, and ending either in a simple bevel or in 
a rounded point. The close of this phase is marked by the 
predominance of short small forms. These Javelins, pol- 
ishers, spindles, etc., are ornamented with rows of dots, 
designs in lines, zigzag lines, dotted, circular, and spiral 
designs. At the beginning of this Early Magdalenian many 
of the flint implements are quite primitive, resembling a 
poor Late Aurignaeian industry, but shortly there appear 
elegant blades, blade-shaped planing tools, gravers with 
lateral point, “parrot beaks,” blades with grooved back, 
denticulate blades, and others, together with mieroliths 
shaped with the greatest care (Figure 44). 

Typical of the Late Magdalenian are the harpoons, which, 
in their turn, are classified into differing phases. In the be- 
ginning are found primitive harpoons with small barbs; 
then follow more advanced types with one row of sharp- 
pointed barbs; and finally there come the harpoons with a 
double row of barl)s. The latest fonns are represented by 




Fig. 44. Typical forms of Magdalenian flint implements. After 
H. Breuil and others. 1, 2 Graving tools (bnrins) with point at one 
side and a transverse retouch. 3, 4 “Parrot-beak” graving tools. 
6 Nucteus-formed planing tool. 6 A “flake” planing tool. 7 Graving 
tool with central point. 8, 10 Denticulate flakes with blunted backs. 
9 Borer. 

ThreC’ fourths actual size. 
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specimens with sharply angulate barbs and by precursors 
of the Azilian harpoon, broad and large (Figure 45). 
Among Late Magdalenian implements are often found 
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Pig. 45. Evolution of the harpoon during Magdalenian times. After 
H. BreuU. a, b Archaic prototypes, c, d Harpoons with a single 
row of barbs, e, f Harpoons with a double row of barbs, g, h De- 
generate types of the final Magdalenian. 

From tliree-fiftJis to two-thirds acinal size. 

points with the upper end terminating in a double bevel in 
which a point was set but not fastened (Figure 46). The 
designs adorning these implements have been, in part, taken 
directly from an animal model, and show a series of heads, 
conventionalized horns, etc. (Figure 99). Notew'orthy also 
is the revival of certain Aurignacian types in flint, such 


110 


FOSSIL MAN IN SPAIN 


as tlie pseudo points of La Gravette, pseudo planing tools, 
and atypical pseudo shouldered points. This apparent re- 
vival is due only to the accident of convergence. 

Finally, among the products of Magdalenian industry are 



Pig. 46. Combined spear points of stag horn from the cave of La 
Paloma, Asturias. After E. Herndndez-Paeheeo. 

IwQ-thirds actual size. 
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found fine needles, delicate bracelets, cylindrical chisels, 
awls, polisliers, and furthermore the “propulseurs” or dart 
throwers (Figure 47). Of the commander’s or ceremonial 
staff (baton de eommandement) we shall speak later (Figure 
58). 



Pig. 47. Dart thrower (propulseur) of reindeer horn^ the upper end 
fashioned into the head of an anthropomorph, from the cave of 
Lorthety Ariege, Prance. After a photograph. 

One-half actual s'ke. 
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While the Early Palisolithic extended over the entire 
earth, it would appear that the Late Palaeolithic was no more 
than a Mediterraneo-European civilization. (The Late 
Palaeolithic in Spain is treated in Chapter VI.) Moreover, 
even within these geographic limits the Late Palaeolithic 
presents wide variations, while outside them its existence 
has not yet been clearly and definitely established. 

The commencement of this new culture was undoubtedly 
owing to an invasion of Aurignacian tribes who destroyed 
the Neanderthal race in Europe, thus effecting a revolution 
of great importance to human culture. Very tempting is the 
supposition which places the center of formation for these 
new elements in the Mediterranean region, but this is no 
more than a hypothesis, the truth of which can be demon- 
strated only % means of thorough investigations in the 
eastern Mediterranean. 


So far as our present knowledge goes, there seem to be 
two distinct centers of Aurignacian culture: the first in 
western and central Europe, and the second in the Medi- 
terranean region. 

The Aurignacian region of western and central Europe 
includes, besides France, thenoi'thempartof Spain, Belgium 
(A. Rutot names this phase “Montaiglian”), and England, 
where Aurignacian industry has been found in the cave of 
Paviland, Glamorganshire, on the west coast of Wales. This 
region extends east of the Rhine through all central Ger- 
many, where the Aurignacian is admirably represented in 
the cave of Wildscheuer, near Steeten on the Lahn, Rhine 
Province; in the caves of Sirgenstein, near Schelklingen 


(pp. 384, 385), and of Bockstein, near Langenau, in Wurtem- 
berg ; and in the cave of Ofnet, Bavaria. There are also many 
Aurignacian stations in the loess of Lower Austria in the 
valley of the Danube between Melk and Vienna. Mention 
may be made of the station of Willendorf, excavated by me 
in 1908, where a section of loess twenty meters thick was 
found to contain no less than nine archseologic strata, em- 
bracing the entire evolution of the Aurignacian industry 
and separated one from another by sterile strata. The fauna 
included the woolly mammoth (frequent), woolly rhinoceros, 
cave lion, lynx, wolf, fox, Arctic fox, bear, wolverine, hare, 
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Fig. 48. Stone statuette from Willendorf, Lower Austria. After a 

photograph. 

About two-tliwds actual size. 


steatopygy. The hair is arranged in concentric circles around 
the head; the face, on the other hand, is quite ignoi'ed. The 
legs and arms are very meager, being of secondary interest 
to the artist. The only ornament represented is a sort of 
bracelet indicated by coarse dots on the foreami (Figure 
48). At Krems, a mai’ket town near Willendorf, on the road 
called “Hundssteig,” only the Middle Auriguacian is found, 
but that is very abundant. Farther eastward this phase is 
found in Hungary at the stations of Magyarbodza near 
Brasso, the cave of Palft’y near Detrekd-Szentmiklos, and 
the cave of Istallosko in the Biikk Mountains; and it also 
extends as far as Poland. 

It is probable that the slight traces found at the cave of 
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wild boar, bison, ibex, chamois. Saiga antelope ( ?), rein- 
deer, stag, giant deer, and horse. The upper stratum, belong- 
ing to the Late Aurignacian, contained a figurine eleven 
centimeters in height, made of porous limestone, well ])re- 
served and with traces of pink color*. It represents a nude 
woman with largely developed breasts and liips but no true 
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Malkata Peschtera near Tirnova, and at tlie cave of Moro- 
vitza near Teteven— both in Bulgaria^ — are also of Anri- 
gnaeian age. 

The Aurignaeian of the Mediterranean region seems to 
have its center of distribution in the northwestern part of 
Africa— a region comparatively well known, thanks to the 
labors of Pallary, G-obert, Breuil, de Morgan, and Boudy— 
and there can be no doubt that this culture also extended into 
Spain (Chapter VI) . 

The Aurignacian of Africa is known as the Capsian, a 
name derived from Gafsa in Tunis. It immediately succeeds 
the Mousterian, which here also is absolutely identical with 
that of Europe. 

Subdivisions of the Capsian are as follows : 

a Early Capsian — corresponding to the Aurignacian of Europe. 
h Late Capsian — a post- Aurignacian which represents an evolution 
independent of the Solutreo-Magdalenian of 
Europe, hut parallel to and synchronous with it. 
This is again divided into two regional groups, 
the Ihero-Mauretanian of western Algeria 
(called the “Ihero-Maurusien” hy French spe- 
cialists) and the Getulian of eastern Algeria 
and southern Tunis. 

The Early Capsian strongly resembles the typical Auri- 
gnacian of Europe, and consists of an admixture of Early 
and Late Aurignacian industries together with types of 
Cbatelperron and Gravette; whereas it is known that in 
central Europe these industries are separated from each 
other by deposits of the Middle Aurignacian. 

From this industry is evolved the Late Capsian with its 
extraordinary geometric stone implements, large bone 
needles, and curved blades made of ostrich eggs, passing 
thus into the Azilian and Proto-Neolithic. Commencing with 
these phases may be observed indications of a dry climate, 
which from then on become more and more pronounced, 
while the bones of manimals begin to occur but rarely. The 
principal food supply consists of molluscs, similar to those 
now found in the same country, which appear in great num- 
bers after a rainy winter. 
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Traces of Late Palasolitliic man are also found in Egypt. 
M. Blanckenliorn believes lie lias met with such in various 
flint workshops on the middle terrace of the Nile ; and P. 
Sarasin and H. S. Cowper attribute to the same origin the 
series of geometric stone implements which they collected 
from the surface of the desert near Heluan. Although as yet 
little definite is knowui in regard to the separate discoveries, 
it should also be mentioned that in South Africa there has 
recentfy been found an industry of blades, of Late Palseo- 



Fig. 49. Bone harpoon from the Palaeolithie breccias of Antelias, 
Syria. After R. Describes. 

Three- fourths actual sue, 

lithic aspect, associated with skeletal remains of two extinct 
species of antelope, related to the gnu and to Pallas’s ante- 
lope 

A second Mediterranean center of dispersal seems to have 
been in Syria, the scientific exploration of which is due 
chiefly to Father G. Zumoffen. The cave of Nahr el Kelb 
and that of Antelias near Beyrnt contained a well-developed 
Aurignacian of Early Capsian type. This industry includes 
keeled planing tools, lateral gravers, La Gravette points, 
and primitive implements of bone. The accompanying fauna 
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— stag, Lorse, Dama deer, roe deer, bison, panther, bear, 
wild boar, wild goat, and antelopes— is essentially of forest 
type, which leads to the supposition that at that time great 
forests extended from Lebanon to the coast. It is surprising 
to find here large and rather coarse harpoons of somewhat 
more recent date (Figure 49). The cave of Muraret el-Abed, 
not far from Dibl in upper (lalilee, discovered by P. Karge, 
also belongs to the Early Capsian. To the close of the Cap- 
stan are assigned various stations in the open with small 
geometric forms of flints which cannot be considered as 
belonging to the true Neolithic, and which often lie in de- 
posits completely separate from those of the age of polished 
stone. 

A third and important Mediterranean center of dispersal 
was Italy. In the south, typical Aurignacian deposits are 
found in the cave of Romanelli, Otranto, and in the Grotta 
all’ Onda near Camaj ore, Lucca. In the north is the classic 
locality of Grimaldi near Mentone, a district very rich in 
caves. The grottos “Des Enfants,” of “Gavillon,” of 
“Barma Grande,” and of “Baousso da Torre” contain in 
their abundant deposits a typical Aurignacian with a great 
number of sepultures (see the palseo-ethnological resume in 
this chapter). The fauna is characteristic of a cool climate 
and includes the woolly mammoth ( ?), horse, wild boar, wild 
ox, bison, stag, roe deer, Dama deer (!) [Cervus (Dama) 
somonensis ] , moose, reindeer, ibex, chamois, wolf, bear, cave 
bear, cave hyena, cave lion, leopard, lynx, hare, beaver, and 
Alpine marmot. At the base is still found Merck’s rhinoce- 
ros (see pp. 399 and 408). The associated industry in the 
aggregate is unquestionably Late Aurignacian. H. Breuil 
very properly draws attention to the fact that to it must be 
added certain geometric forms in flint, and some small cir- 
cular planing tools which tend to become Azilian in type, 
or are at least evolving in that direction. 

The discoveries in southern Russia should be regarded 
with caution. The Palaeolithic stations in the loess of Kiev 
and Mezine, on the banks of the Desna (Tchernigov), and 
in other places, correspond to a prolonged and degenerate 
Aurignacian which, in reference to northern Africa, might 
be termed Late Capsian. The fauna includes the reindeer. 
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musk ox, wolverine, Arctic fox, woolly mammoth, and woolly 
rhinoceros. If we also take into account the extraordinary 
artistic features of which we shall presently speak (Chapter 
VII), there would be nothing singular in the existence of a 
Late Palseolithie peculiar to eastern Europe, which appears 
to be I'elated to that of the Mediterranean region rather than 
to that of central and western Europe. 

As an isolated discovery in Asia belonging to the Late 
Palaeolithic, mention may be made of the station of the 
‘ ‘ Mammoth Hunters ’ ’ at Tomsk with its industry of atypical 
blades. The remarkable discoveries of hand axes in India 
do not exclude the hyiDothesis that no true Late Pateolithic 
industry existed here, and that the partly polished, Proto- 
Neolithic hand axes of this region were directly evolved 
from the hand axes of the Early Palaeolithic. 

Thus we assign to the Aurignacian only a very restricted 
area of distribution, while, on the other hand, the Medi- 
terranean phase — without evolving through the stages of 
the Solutrean and Magdalenian — follows its own course 
towards the Azilian. Of this culture we shall speak in Chap- 
ter X. From all this it follows that the extension of the suc- 
ceeding cultures of the Solutrean and Magdalenian was even 
more limited. 

Thanks to the fortunate discoveries made by E. HiUe- 
brand in Hungary, there can be no doubt that the Solutrean 
originated in eastern Europe. In the eaves of Szeleta, Balia, 
Kiskevely, and Palffy is found a “Primitive Solutrean” 
with crude and poorly develoijed precursors of the laurel- 
leaf point. In the cave of Palffy below this Early Solutrean 
lies a typical Aurignacian ; and in the caves of Szeleta, Jan- 
kovieh, and Puskaporos above this “Primitive Solutrean” 
lies a typical Solutrean with typical laurel-leaf points. These 
facts prove that it was here that the evolution of the Solu- 
trean took place. Shouldered points were as yet unknown. 
From Hungary the Solutrean culture extended into Poland 
(Cave of Wierzchow), Austria (Zeltsch-Ondratitz and Millo- 
witz), and Moravia, where especial interest attaches to the 
station of the “Mammoth hunters of Pfedmost.” The list 
of fauna from this site is given elsewhere (p. .388). In the 
loess together with this fauna there was found a very abun- 
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daiit industry in stone, sho’wing very decidedly the influence 
of the Late Anrignacian ; hut in due time there appear asso- 
ciated with it a number of laurel-leaf points. 

The industry in horn is scarce, consisting of a few plain 
perforated staves (“batons de commandement”). The in- 
dustry in bone is better represented, especially in articles 
of ivory. Especially noteworthy are seven statuettes repre- 
senting seated persons. They are made of the metatarsals 
and metacarpals of the mammoth, are exceedingly crude in 
workmanship, and average thirteen centimeters in height. 
A carving in ivory represents a mammoth, and on a thin 
piece of ivory is etched the conventionalized figure of a 
woman (Figure 100). This conventionalization is in the 
form of a geometric ornament, and the whole design betrays 
the typical eastern influence in European art. 

K. Maska also found at Predmost a group sepulture which 
contained fourteen complete human skeletons. There were 
no accompanying artefacts except a collar composed of 
fourteen ivory beads which adorned the skeleton of a child. 
Scattered here and there were found a few remains of six 
more individuals. 

Of the same age as that of Predmost should be the sepul- 
ture at Briinn, Moravia. Here, in 1891, embedded in the 
loess at a depth of four and a half meters, was found a male 
skeleton which lay in a bed of ocher. Many artefacts were 
associated with it, among them a masculine idol in ivory 
about twenty-one centimeters high (Figure 50). 

The Solutrean industry probably reached Austria through 
a migration of tribes with this culture crossing central 
Europe and following the course of the Danube. Thus it is 
found in the caves of Klause near Essing, and in the caves 
of Ofnet, both in Bavaria ; in the cave of Bockstein and at 
Kaimstatt in Wiirtemberg; and from there extending into 
central and southern France. Here there was formed a 
center of Solutrean evolution — secondary, indeed, but very 
important. The laurel-leaf point is very frequent in this 
region, except that it is not found east of the Rhone, and 
is almost entirely lacking in the lofty inland district of the 
high valleys of the Pyrenees. It would seem that here the 
Solutrean was replaced by a “delayed Anrignacian” (not 
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a “Pre-Magdalenian”) preceding the trne Magdalenian, 
which, however, in all probability, had its origin in this very 
region. 

The Solutrean also extended along the Atlantic and Medi- 



Fig. 50. Ivory statuette from Briinn, Moravia. From a photograph. 

One-half actual, swe. 

terranean coasts into northern Spain, where it gave rise to 
certain new and local types which are described in Chapter 
VI. On the other hand, np to the present time it is entirely 
unknown in Italy and the other Mediterranean regions, 
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wliere not tte slightest authentic trace of it has been found 
—a fact confirmed by H. Breuil. In northern France it is of 
rare occurrence, and Belgium and England^ seem to have 
been little influenced by this culture. It should here be em- 
phasized that even in the region of the typical Solutrean 
industry in France its aspect of an alien origin is so striking 
that there can be no doubt why the natural evolution of the 
Late Aurignaoian is interrupted. The ‘‘atypical” shoul- 
dered point disappears for a time, to reappear subsequently 
to the Early Solutrean, transformed by the Solutrean re- 
touch into the “typical” shouldered point.^ 

In contrast to the distribution of the Solutrean, which it 
has been shown took place from the east westward, that of 
the Magdalenian seems to have progressed from the west 
eastward. Its extension is approximately the same as that 
of the Solutrean. H. Breuil feels convinced that the appear- 
ance of this culture is due to the advent of new peoples. Be 
this as it may, any idea of Mediterranean origin may be dis- 
missed, since it is much more probable that the Magdalenian 
had its rise in the French Pyrenees. From this center it ad- 
vanced into Perigord, extending its branches into the Cata- 
lanian and Cantabrian regions of northern Spain. This 
stage is well represented in central and southern Prance, 
but occurs less frequently in northern Prance, as also in 
Belgium and England.^ 

Central Europe played an important part in this civiliza- 
tion. In Switzerland three geographic districts can be dis- 
tinguished. The first is in the southwest near Lake Geneva, 
its most notable site being that of Veyrier with five per- 
forated ceremonial staves (“batons de commandement”) 
ornamented in part with designs of plants. The second dis- 
trict, in the northwest, includes the valley of the Birs be- 
tween Basle and Delsberg, where six caves have been fotmd 
with deposits of Late and final Magdalenian. The industry 
is simple and the fauna embraces the Arctic fox, bear, cave 
bear, tailless hare, banded lemming, horse, wild ox, wild 
boar, reindeer, stag, roe deer, ibex, Arctic hare, Alpine 
mannot, and others. There is not the slightest sign of the 
woolly mammoth and woolly rhinoceros. Also of great im- 
portance are the stations in the third district, in the north- 
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east near Sehaffhansen. These are the caves of Frenclental, 
Sehweizersbild, and Kesslerloeh. The deposits at Sehwei- 
zersbild, which unfortunately were not excavated by the 
best method, have afforded a great number of implements 
of flint, horn, and bone, among them two perforated cere- 
monial staves and fifteen fragments of such, ornamented 
with designs representing the reindeer, wild horse, and wild 
ass. More abundant ai‘e the instances of representative art 
in the cave of Kesslerloeh near Thaingen. (For the fauna, 
see p. 384.) The “Q-razing Eeindeer” is a masterpiece, and 
woithy companion pieces are the designs of the wild horse 
and some sculptures, among which is one representing the 
head of a musk ox (Figure 11). 

In Germany up to the present time some thirty Magda- 
lenian sites are known, almost all of them in caves. Stations 
in the open are very rare, but among them may be named 
that of Oberkassel with two sepultures and some carvings in 
bone, and that of Andernach near Coblenz, wdiere the de- 
posits were found above a stream of congealed lava. Fine 
bone implements were found here and also the representa- 



Fig. 51. Bird carved out pf stag liorn, from Andernacli on the Rhine. 
After E. E. Schmidt. 

Tivo4Mrds actual sinh 
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tlon of a bird carved in stag bom (Figure 51). Worth men- 
tion is the site of Schussenqnelle in Wiirtemberg, which was 
embedded in tuff. In Bavaria the caves of Klause at Essing, 
near Eatisbon, contained an abundance of beautiful imple- 



Fig. 52. A flat piaca of linieston© witK dosigns painted in red, from 
tlie cave of Klause near Neu-Essing, Bavaria. Prom a photograph. 
Two4Jmd8 actual si^e. 


ments of stone and horn, and also painted tablets of stone 
(Pigxire 52). In addition there are excellent designs in out- 
line, and especially remarkable is a perforated ceremonial 
staff on which is carved an extraordinary mask, half animal 
and half human. 
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Austria is not very rich in Magdalenian sites ; neverthe- 
less, mention must be made of the scanty inventory of the 
cave of Gndenus, near Krems, on the banks of the Danube. 
In Moldavia are the caves of Kostelik and Kuhia with some 
obscure designs. In Hungary various eaves with rare Mag- 
dalenian deposits have recently been described. Prom the 



Pig. 53. Men’s headdresses, from the Palseolithie rock paintings of 
eastern Spain. (Compare Pigs. 54 and 55.) a Prom Val del Chareo 
del Agua Amarga, Teruel. 6 Prom Alpera, Albaeete. e Prom Cueva 
de los Caballos, Castellon. d Prom Alpera, Albaeete. e Prom Cueva 
Bull, Castellon. 

Beduced in size. 

cave of Maszyeka in Poland comes a remarkable series of 
awls with geometric ornamentation very similar to the Late 
Magdalenian ornamentation of Prance. 

From the inventory of forms, and from the works of art, 
it is possible to recognize several regional groups. Thus the 
Magdalenian of northern Spain contains harpoons and etch- 
ings on shoulder blades which are peculiar to this district; 
the designs with incised outlines are very rare except in 
their center of evolution in southern France; and finally, 
certain engravings from Moravia have no parallels in the 
west. ( 
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Even though we admit a striking psychologic resemblance 
between Late Pateolithic man and primitive people of the 
present; and although it is true that the modem shafted 


Fig, 54. Men’s body adornments shown in Palseolithic rock paintings 
in the province of Castellon. After H. Obermaier and P. Wernert. 
a Prom the cave of Saltadora. A hnnter with adornments on head, 
middle, and legs, b From the Cueva del Mas d’en Josep. A hunter 
with adornments on the back, middle, and one knee, c From the 
cave of Saltadora. A hunter with knee ornaments, d Prom the 
Cueva del Mas d’en Josep. A hunter with adornments on head, 
middle, and knees. 

deduced in size. 


lances, the implements of carved wood, the many-colored 
shields, the strange idols, the mural paintings, the extraor- 
dinary ornaments, and the rare masks found in ethnological 
collections do indeed, to a certain extent, resemble the 
products of the culture and ai’t of Late Paljeolithic man ; it. 
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is none the less evident, notwithstanding, that this division 
of the Pateolithic, both in art and in industry (referring 
especially to the exquisite workmanship in stone, and to the 
work in horn and bone), shows such an advanced stage of 
development that its equal would be sought in vain among 
primitive tribes of the present. 


Fig. 55. Archers shown in tlie Pala^olithie rock paintings of eastern 
S])ain. After H. ()})ermaier and P. Wernert. Above: From the 
eav'e of Saltadora, Castellon. Beloiv: From Alpera, Albacete. 
deduced in si^e. 
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Much, light is thrown tipon the subject of personal orna- 
ment and dress by the mural paintings of eastern Spain 
(Chapter VII) and by various artefacts found in the sepul- 
tures. The “ladies” of Cogul and Alpera (Figure 110 and 
Plate XII) wear singular caps and bell-shaped kirtles. The 



Pig. 56. Quiver with bow and arrows, a basket and a staff, painted in 
rose on the roek of the cave of Saltadora, Castellon. After H. Ober- 
maier and P. Wernert. 

Actual sisse. 

hunters represented in the shelters of Barranco de Valltorta 
and Alpera show varying forms of headgear. Some consist 
merely of ornaments of feathers, shells, or perforated teeth ; 
others are genuine caps, sometimes with tassel or side flaps ; 
and again there are headdresses in the form of animals ’ ears 
(Figure 53). The ornaments shown on the arms are generally 
in the shape of clumsy rings, and those on the legs are often 
in the shape of thick twisted wheels or of flowing ribbons 
(Figure 54). Wide bands, sometimes fringed, are also seen 
depending from the neck or shoulders of various warriors. 
More frequent is an adornment of the hips, which was cer- 
tainly worn in the form of a large girdle, sometimes double, 
and hanging down in front and back (Figure 54). 

The many pictures of archers show that they made bows 
and arrows of different sizes and shapes, as well as quivers, 
pails, and baskets (Figures 55, 56). 

A picture very similar is offered by the sepultures of the 
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same stage. Some of the skeletons interred in the caves of 
Grimaldi had upon their heads caps or nets on which shells 
had been sewn. Other ornaments were collars, veiy elaborate 
stomachers, bracelets, and decorative bands around tlie 
knees. In the same place two children had been interred with 
apron-like garments over them on which shells had been 
sewn. Similar funeral regalia, as well as bracelets of ivory 
and the use of coloring matters, were also found at other 
sites (Figures?). 



Fig. 57. Ornaments of ivory, perhaps used for body adornment, 
from photographs. 1, 2 From the Solutrean sepulture at Briinn, 
Moravia. 3 Prom the Solutrean site of Pfedmost, Moravia. 

Three-fourths actual sice. 

Throughout this stage there continued the enthusiasm for 
“collecting curiosities” already mentioned among the cus- 
toms of the Early Palaeolithic. These treasures consisted of 
round pebbles, variegated stones, beautiful minerals, fossils, 
etc. This does not exclude the fact that many perforated 
pendants, thin flakes of bone and stone, the perforated 
teeth of animals, and the statuettes of animals were exclu- 
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sively used as ornaments. Also primitive man in the present 
time cumbers himself with amulets, means of witchcraft and 
of protection of all kinds. A similar interpretation should 
doubtless be given to a great part of these Palseolithie ab- 
surdities. It is also possible that the drawings and engrav- 
ings on harpoons and awls were not always simply for 
ornament or to mark ownersliip, but may have been magic 



Pig. 58. Perforated staves (batons de eommandement) of reindeer 
born. Above: A specimen from the cave of La Madeleine, Dor- 
dogne, Prance, \vitb engravings of wild borses. After Lartet and 
Christy. Below.' A specimen from the cave of Placard, Dordogne, 
with the carving of a fox’s head. After H. Breuil. 

Reiuced in siee. 

signs, protective against adverse influences and designed to 
insure success. 

An extraordinary feature is the occurrence of ceremonial 
staves (batons de eommandement) made of the antlers of 
stag or reindeer and adapted to the shape of these organs 
(Figure 58). These objects have a hole — sometimes sev- 
eral — in the lower end. They are found in the Aurignacian, 
but those of the Magdalenian are of better workmanship 
and often decorated with engravings or carvings. They have 
been explained as insignia of dignity or office, as handles 
of slings, as tent pegs, as shaft or arrow straighteners, etc. 
It is not impossible that the earlier forms may have had 
some practical use, but later, as the type became more deli- 
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cate, they seem to have been exclusively “sacred.” The 
artistic decorated staves of the Magdalenian were objects 
altogether too ornamental and fragile to have served such 
ordinary and trivial purposes. They may rather l)e re- 
garded— in accordance with Bernardin (1876), E. Oartail- 
hae, and S. Reinach- — as magic staves serving the objects of 
magic, conjuration, or consecration, similar to the stone 
“clavas cefalomorfas” of Chile and Argentina, which pro- 
tect the owner, announce good or bad events, wars, etc. In 
the same category we include certain small and artistic dart 
throwers which, if used for purely practical purposes, wmuld 
surely have been broken (Figure 47). 

The various statuettes and reliefs representing masculine 
and feminine forms, from Brassempouy, Mentone, Laussel, 
Willendorf, Briinn, and Mezine, may confidently be inter- 
preted as religious idols or fetiches. With primitive realism 
the sexual characters in these are strongly accented, and 
there are also found a number of separate representations 
of phallus or vulva. We should not be justified in assuming 
that such customs of primitive peoples imply only an un- 
bounded sensuality, for to them procreation “was a great 
enigma and their representations of the phallus, etc., have 
almost always a magic (= religious) signification. The exag- 
geration of the penis in the masculine figures of Alpera, 
Cogul, etc., may perhaps be due in some cases to the use of 
protective coverings for the organ being worn by the 
hunters. 

It is very possible that the pictures of animals represent 
in many cases animal “ totems ” with which a clan believed 
itself to be I’elated. 

The dance of Cogiil, in which nine women dance around 
a small naked man (Plate XII, ChapterWII), is not tlie only 
one of its kind. Other representations are also known of 
persons dancing, who a|)pear to be wearing animal masks, 
such as the three persons masquerading in the skin and 
head of the chamois at Abri Mege, Dordogne, an anthropo- 
morphic figure with horse’s head at Lourdes, and others 
with animal heads from Marsoulas, Hornos de la Pena, Alta- 
mira, etc. (Figure 59). A striking etlmographic similarity 
is found between these and the animal disguises and fan- 
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tastic masked dances wMcb. are of sucli great importance in 
tlie religious ceremonies of certain primitive peoples of 
present times. In consequence we are inclined to believe that 
the peoples of the Late Palseolithic also held magic dances, 
whether to conjure away maleficent influences or calamities, 
to pay honor to the animal totem, or perhaps to celebrate the 



Fig. 59. Anthropomorphie designs, a On a small flat piece of bone 
from Mas d’Azil. After E. Piette. h Engraving on rock in the cave 
of Homos de la Pena, Santander, c On a “b^ton de commande- 
menP^ from Abri Mege. After H. Breuil. d, e Engravings on rock 
in the cave of Combarelles. After H. Breiiil. 

Beduced in ske. 

reunion of some secret society. This hypothesis by no means 
excludes the possibility that many of these designs represent 
purely imaginary beings or “spirits.” 

Unquestionably the mural paintings of the caves bear 
witness to the existence of a magic of the hunt, protective 
magic, and animal cults. Our opinions on the psychologic 
basis of these paintings are discussed in Chapter VII; for 
the present we will merely refer to the negative silhouettes 
of hands found on the walls of certain caves in western 
Europe,^ which are outlined in red or black (Figure 60). 
All of them belong to the Aurignacian.® They consist of 
hands — sometimes the right, sometimes the left. Only one 
child’s hand is known. A surprising feature is that, among 
the many hands shoAvn, there are some with fingers ‘ ‘ ampu- 
tated,” as if they had been cut at one of the joints. Similar 
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reproductions of Lands are found among the primitive 
peoples of America and Axistralia. It is difficult to detei’mine 
the significance, now completely forgotten, of this ancient 
custom. Gould it perhaps have had the force of a visible 
witness in eonfinnation of treaties or consecrationsMt is 


Fig. 60. Hands silhouetted against a color, from the cave of Castillo. 
After H. Breuil. 

Meduced in sue. 


also of interest to find that primitive peoples of the present 
are acquainted wfith the mutilation of the fingers. Phalanges 
are cut off as a symbolic sacrifice offered to the departed, as 
a means of curing some dear one who is sick, or in sign of 
mourning. It is also known that this operation is performed 
in Australia as a form of magic. Youths who have under- 
gone it are reputed to be especially lucky in fishing. Perhaps 
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the mutilation of fingers in Pateolithic times may have been 
the result of similar customs and of beliefs kept alive either 
by secret societies, or by tribes, or by women. 

The cult of the dead during the Late Palseolitbic presents 
a wide variety of development. 

The Aurignacian “G-rotte des Enfants” near Mentone (p. 
116) contained, at a depth of 8.70 meters, the skeleton of a 
young man lying on his back. Later there had been interred 
close to him the body of a woman in -crouching position with 
the legs and arms flexed and pressed closely against the 
body (Figure 61). This body lay face down. Somewhat 
higher, at a depth of 7.50 meters, lay another male skeleton 
in supine posture. There were also the remains of two chil- 
dren at a depth of 2.70 meters, and of a woman at a depth of 
two meters. 

The neighboring “Grotte de Cavillon” contained at its 
base a “package” of human bones with ocher, and in addi- 
tion, at a depth of 6.55 meters, the skeleton of a person lying 
in sleeping position upon the left side and on a bed of ocher. 

In the cave of “Barma Grande” Abbo discovered at a 
depth of 8.40 meters a masculine skeleton lying upon the 
back and with the head heavily encrusted with ocher. At the 
same level was found the sepulture of a man, a woman, and 
a youth for whose bodies a trench had been dug and its 
bottom covered with ocher. The same coloring material had 
also been strewn over the bodies, which lay in sleeping posi- 
tion. Lower down the surprising discovery was made of 
another body which lay beneath a great pile of stones. 
Another skeleton lay at the base of the cave in crouching 
position and partly incinerated, which appeared to have 
been placed upon a bed of ashes. Finally, the cave of 
“Baousso da Torre” contained in its deepest deposits the 
remains of a child placed face down ; there was also a poorly 
preserved masculine skeleton at a depth of 3.90 meters, and 
another sepulture at a depth of 2.75 meters. The last two 
individuals had also been covered with ocher. 

Among other human remains and sepultures of Auri- 
gnacian times may be mentioned the five skeletons of Cro- 
Magnon, another at Combe-Oapelle, Dordogne, some sepul- 
tures at Solutre, Saone-et-Loire, in which the persons lay 
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slightly inclined toward the right or left, and, finally, the 
masculine skeleton from the cave of Paviland, Glamorgan- 
shire, England. 



Fig. 61. Double sepulture at the base of the Grotte des Enfants near 
Mentone. After B.. Vernean. 


To the Proto-Solutrean belongs the skeleton of a crippled 
individual found at Laugerie Haute, Dordogne.® The indi- 
vidual in crouching position lying face down, found at 
Laugerie-Basse, belongs to the Magdalenian (Figure 62). 
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Another Magdalenian sepulture in Dordogne is that of Ray- 
monden near Chancelade, the skeleton found there being in 
crouching position and covered with ocher. To complete the 
list there must be added the sepulture of Duruthy near 
Sordes, Landes, the skeleton of Les Hoteaux, Ain, interred 
upon its back, and the skeleton of Cap-Blanc, Dordogne. 

These remains were sometimes placed in made trenches; 
in other cases the bodies were laid upon the ground and 
some of them directly upon the hearth. Here the dead took 
up his habitation, and accordingly the survivors departed. 
In many cases stones were placed around the remains ; and 
very often devoted offerings of ornaments, weapons, and 
tools bear witness to the belief of the Palaeolithic cave men 
that these would be of use to the departed in the life beyond. 
It is noteworthy that the women — at least in many cases— 
enjoyed equal consideration with the men, and also that 
tender affection is evinced toward the children. 

In contrast to the bodies laid out in the position of peace- 
ful sleep are those in the forced crouching position which 
has already been noted in the Early Palseolithie (p. 96). 
This leads to the supposition that these people believed that 
at least a part of their dead departed this mortal life with 
disgust, that they found the life beyond sorrowful, and were 
full of affliction and of inappeasable envy of those who had 
had the good fortune to survive them, in consequence of 
which the spirits of the dead were able to molest or hurt 
their survivors. 

The forced flexing and binding of the dead is practiced by 
many primitive peoples of present times in order to prevent 
forever the return of the dead or of his spirit to earth ; and 
there can be no doubt that it was partly or entirely owing to 
similar ideas that some of the Palaeolithic skeletons were 
bound in crouching position, and that others were loaded 
down with great stones or, as a special precaution, placed 
upside down. Given this marked ethnographic similarity 
between Palaeolithic man and primitive peoples of the pres- 
ent — the recognition of which similarity is due to modern 
ethnography — ^it appears very possible that various funeral 
customs were practiced during the Late Palaeolithic in the 
same region and by the same people, and that the mode of 
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sepulture in crouching position was reserved for persons, 
who might suffer from special kinds of illness or death, oi” 
perhaps for certain clans or social classes (Figure 62). 



Fig. 62, Sepultures with the body in flexed or crouching position. 
After E, CartailhaCy R. Andree, Nelson, and Fritseh. a Magda- 
lenian sepulture at Laugerie-Basse, Dordogne, h Recent sepulture 
at Adelaide, Australia, c Recent sepulture in Natal, South Africa. 
d Recent sepulture in the Yukon region, North America. 

The “mortuary bed” of ocher, a mineral which in the 
course of alteration colors the bones pink, is quite frequent. 
It may be noted here that the Narrinyeri of southern Aus- 
tralia anoint their dead with red ocher so that they may 
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resemble the Sun God of bright red color, toward whom they 
journey. 

During the Late Palseolithie “trenches of offerings” were 
also made (p. 96) at the side of the body. Such is the ease 
in the masculine sepulture of Paviland, the complete head 
of a mammoth with the tusks being found in the trench. Near 
the sepultures of Cro-Magnon there were also found some 
elephant tusks. 

In the author’s opinion, there is as yet no convincing proof 
that actual cremation of the remains was practiced. Those 
cases in which the remains have been found to be scorched 
may be attributed to the custom, practiced in a number of 
instances, of depositing the body directly on the ashes of 
the hearth, and the consequent incineration cannot be shown 
to have been either intentional or complete. 

Ethnology affords many instances of the custom of inter- 
ment in two stages. After the remains have been left in the 
earth for a sufficient time exposed to decomposition, they 
are exhumed. The bones are then cleaned, the skull adorned 
and painted, and only after this performance is completed 
is the interment definitely accomplished and the spirit able 
to enter the realm of the dead. In view of this practice being 
frequent among primitive peoples of the present, the above- 
mentioned “package of bones” from the Grotte de Oavillon 
gains immensely in interest. It also affords an easy explana- 
tion of the frequent discoveries of incomplete remains or 
of isolated skulls. Here we will refer only to the skull of a 
woman, absolutely isolated, found in the Magdalenian de- 
posits of the cave of Placard, Charente, and lavishly adorned 
with shells. 

Perhaps from the interment in two stages there resulted 
a genuine cult of skulls, and it is not impossible that in many 
cases the skulls found were formerly mununied heads, per- 
fectly prepared and adorned. Very significant also are the 
bowls made of skulls which were found in the Solutrean and 
Magdalenian deposits of Placard (Figure 63), Laugerie- 
Basse, and Castillo. Perhaps these remains may have been 
those of friends or enemies, of kinsmen or of heroes, and 
thus may have served either as trophies or as talismans. It 
is still more likely that they served as chalices or vases of 
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a cult which attaclied great importance to the act of drink- 
ing from them. It is also possible that some of the frequent 
discoveries of isolated lower jaws may be explained in rela- 
tion to a cult of the departed or to practices of magic. 



Fig. 63. Bowls or drinking cups fashioned of human skulls, from 
the cave of Placard, Charente. After H. Breuil and H. Obermaier. 

As is readily seen, the problems and questions in regard 
to this subject are far more numerous than the solutions. 
And furthermore, the facts of modem ethnology of which 
we have availed oiirselves are after all no more than analo- 
gous or similar facts which should be applied only with great 
conservatism. Be that as it may, it is nevertheless possible 
to deduce that in the Late Palaeolithic there were already 
many widely varying religious manifestations, and also that 
the psychology of these strange primitive men was already 
exceedingly complex. 
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T aking into consideration the great extent of the 
country and the comparative deficiencies of modern 
maps, it will be seen that the geologic study of Spain 
is indeed a difficult task. Nevertheless, there are a number of 
important works on the subject, many of which treat of the 
Glacial Epoch. We would refer the reader to the seventh 
volume of L. Mallada’s ExpUcacion del Mapa Geologieo de 
Espana, 1911, in which there is a detailed resume of the ex- 
tensive researches made in Spain in this branch of geology 
(1, 2, 3 — ^numbers in parentheses refer to bibliographic list 
given in the Appendix). The systematic investigations 
begun by C. de Prado were fortunately continued by S. 
Calderon, J. Macpherson, P. N. Delgado, F. A. de Vascon- 
cellos, J. Vilanova, G. de Mazarredo, and others, and have 
since been amplified and extended by modern specialists. 
Nor should it be forgotten that foreign investigators such 
as Chevalier, Deperet, Drasche, Kilian, Leymerie, Mengel, 
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Penck, Quelle, Eerolle, Sclimieder, and others have also eon- 
tributed their efforts toward throwing light on the very 
important question of the geology of Spain during the 
Glacial Epoch. 

The glaciation of the Pyrenees was notable, even though 
the glaciers did not extend beyond the mountain range, as 
they did in the Alps, where the glaciers covered all the sur- 
rounding country. On the northern (French) slope of the 
range the limit of pei’petual snow 'was then from 1300 to 
1500 meters above sea level in the west, 1700 meters in the 
central region, and 2000 to 2200 meters in the east. 

The extent of the glaciers was considerably greater on the 
northern slope than on the southern (Spanish) slope, where, 
however, traces of glaciers have been found by M. Braun, 
M. Chevalier, C. Deperet, L. Gauiier, M. Gourdon,- L. Mall- 
ada, O. Mengel, A. Penck, Eoussel, L. M. Vidal, and others. 

The earliest report on the glaciation of the Spanish 
Pyrenees is that of Angelot (1840). For later and more ex- 
tensive studies we are indebted to A. Penck (4), whose in- 
vestigations covered the western part of the central mass 
of these mountains. According to him there is evidence of 
the former existence of the following large glaciers : 

Glacier of the Odllego River — ^its foot reaching to about 
a mile and a quarter below Biescas, about 800 meters above 
sea level. 

Glacier of the Ara River— tool reaching to about a mile 
and a quarter below Broto, about 850 meters above sea level. 

Glacier of the Cinca River — foot approximately below the 
“Paso de las Debotas,” about 700 meters above sea level. 

In the summer of 1918 I myself had occasion to visit the 
principal adjoining valleys to the eastward, and obtained 
the following results : 

Glacier of the Esera River— iooi reaching about to Sahun, 
about 1000 meters elevation. 

Glacier of the Noguera Ribagorsana {Noguera de Barra- 
bes) River — foot to the south of Vilaller, at an elevation of 
1000 meters. 

Glacier of the Noguera de Tor River— foot to the south of 
Barruerra, at an elevation of 1100 meters. 
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Glacier of the Flamisell River — foot to the south of Torre 
de Capdella, at an elevation of 1060 meters. 

From the place now kaown as Andorra flowed the Valira 
Glacier— its foot extending not far from Santa Coloma and 
to the south of Andorra la Vieja, at an elevation of 1000 
meters. 

No positive data are as yet obtainable for the region 
farther eastward. In the central region above referred to, 
the snow line during the Glacial Epoch has been estimated 
at 1700 to 1800 meters. 

In contrast to these, the Cantabiian Mountains, on 
account of the neighboring ocean, experience much greater 
humidity and precipitation, which is also evidenced in the 
study of their glacial geology. 

Their greatest elevation is the group known as the Pieos 
de Europa (2642 meters), which, together with P. Wernert 
I studied in 1914 (5). In the eastern massif in the region of 
Andara, in addition to a number of small hanging glaciers 
there was the notable Glacier of TJrdon, which ended not 
far from the village of Tresviso, at a height of 750 meters. 
From the wild ravines and gorges of the central massif, the 
Beva^ Glacier flowed out to the south, with its terminal 
moraines not far from Pido at an elevation of 930 meters ; 
while to the north flowed the united Biife and Lloroza Gla- 
ciers, ending not far from Sotres at a height of 900 meters, 
as well as the steep Bulnes Glacier. The latter flowed into 
the ice-filled gorge of the Cares Brook and ended near 
Arenas de Cabrales not far from Poncebos, at about 250 
meters. Naturally, in addition to these main ice-flows, there 
were also a number of small hanging glaciers. 

Heavy glaciation occurred also in the western massif, 
kno^ as the Pieos de Cornion, which I studied thoroughly 
during the summers of 1919 and 1920. The coastward slope 
of the mountains, crowned by the towering peak of Pena 
Santa de Enol (2479 meters), was covered by a solid sheet 
of ice from which the following glaciers branched out : in the 
northeast the Casano Glacier, ending at 850 meters; to the 
north and northwest the Escalero Glacier, with the Lake of 
Enol and the Lake of Ercina, ending at 820 meters, the Ahe- 
yera Glacier, ending at 930 meters, the Redemona Glacier, 
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ending at 950 meters, and the Busteguerra 'Glacier, ending 
at 900 meters. The southern slope, dominated by the Pena 
Santa de Cain, gave rise to the westward-flowing Dobra 
Glacier, which ended at a height of 650 meters in the valley 
of Angon near the village of Aonieba, shortly after uniting 
with the extensive JouUoengo Glacier on the right, at the 
Ma.jadas de Cedemal, at an elevation of 760 meters. The 
principal sources of the Dobra G-lacier were from the Garri- 
tas, the Torre del Toreo, the Pena Santa de Cain, the Cueto 
Albo, and the Pena Bermeja (2391 meters), but it was also 
fed from the Pico de Samaya and the Pico Jarrio, lying 
farther to the south and properly not included among the 
Pieos de Cornion. 

The snow limit of the latest glaciation must have stood at 
1400 to 1500 meters above sea level. Traces of an earlier and 
severer glaciation are found in the former lake basin of 
Comeya, which was dammed back by a more ancient Es- 
calero Glacier, the water- washed moraines of which can 
be traced as far as the entrance of the present gorge of 
Mestas (about 750 meters). 

The branch of the Cantabrian Cordillera running parallel 
with the northern coast includes a whole series of peaks 
over 2000 meters high, which in the main must certainly 
have been ancient centers of glaciation. Especially impor- 
tant for future investigations in this respect are the Sierra 
de Isar and the Pena Labra, as well as the Pena Curavacas, 
Pena Prieta, Espigiiete, and Pico de Mampodre, lying to the 
east and south of the Pieos de Europa; and the Brana Ca- 
ballo, Canto Cabronero, Pena Ubina, Pena Eubia, and Pico 
de Cuina, lying westward from the same. Such high peaks 
are not again encountered until we reach the southern limits 
of our boundary mountains, as in the Sierra Segundera 
(1793 meters) and the Sierra Cabrera, on the glacial condi- 
tions of which W. Halbfass, P. Aragon, and J. Taboada 
Tundidor (6) have published brief reports. The mighty 
frontal moraines of the Tera Glacier surround the Lake of 
Castaneda and lie at a height of about 1000 meters above 
sea level, which, in estimating the snow limit of glacial times, 
should be regarded as a maximum rather than an average 
figure. 
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The glaciation of the Iberian Mountains has been recently 
studied by my pupils, J. Oarandell and J. Gomez de Llarena 
(7). Traces of glaciation are very slight in the Sierra de 
Neila, but somewhat more pronounced in the Sierra de la 
Demanda (2134 meters), where the former limit of per- 
petual snow may be estimated at some 1950 meters. The 
most important center was that of the Sierra de Urbion 
(Pico de Urbion, 2246 meters), from whose summits the 
following glaciers descended : that of Lake Urbion to 1550 
meters, of Lake Larga to 1680 meters, and of Lakes Helada 
andNegra to 1650 meters; which shows that the snow limit 
' must have been about 1850 meters. We cannot as yet venture 
to give an opinion upon the traces of glaciation in the iso- 
lated Sierra de Moncayo (2315 meters) reported by M. 
Vicente and J. Gomez de Llarena. 

Actual investigations in regard to glaciation in the middle 
latitude's of the Peninsula were made in 1883 in the Serra 
da Estrella, Portugal. It is noteworthy that, although the 
greatest heights in this range do not exceed 1991 meters, 
nevertheless it was possible for F. A. de Vasconcellos to 
verify traces of glaciation consisting of many polished 
stones found in the valley of Lake Comprida, of erratic 
blocks like those in the valley of Conde (at a height of 1500 
meters) and also in the upper valley of the Zezere near 
Apertado (1200 meters), and finally of lypical moraines 
near Manteigas (700 meters), which indicate the presence 
in that valley of a glacier over nine and a quarter miles wide. 
In 1895 Nery Delgado announced the existence of other 
glacial deposits in the valley of Ceira, which extended as 
' far as the plain of Mondego (8). 

' , This extensive glaciation is explained by the nearness of 
the ocean and the humid climate of the mountains, circum- 
. stances which lowered the limit of perpetual snow to an 
altitude of from 1400 to 1500 meters (provisional estimate). 
Vasconcellos also speaks of traces of glaciation at the foot 
of these mountains, but these indications need further 
study, already undertaken, as it happens, by E. Fleury. 

, ; ; As regards the Cordillera Central, C. de Prado in 1864 
had- already indiea'ted incidentally the glaciation of the 
Sierras of Bejar and Hervas, and he also spoke with cer- 









The valley of Ordesa in the Spanish Pyrenees. Its U-shape is 
due to the action of the Pleistocene glacier of the river 
Ordesa, which flows from Mont Perdu. 
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The postglacial recessional moraine at the eastern foot of Pena Vieja 
in the Pi cos de Europa, Spanish Pyrenees. 
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tainty in 1862 of the existence of glaciers in the Sierra de 
Oredos. According to 0. Schmieder (1915) there were 
several valley glaciers in the Sierra del Trampal (2404 
meters), such as those of Garganta de Solana and Garganta 
del Trampal, as well as those of Garganta del Barco and 
Garganta de los Caballeros south of Barco de Avila. Al- 
though all this region still needs a more detailed study, 
nevertheless it may safely be asserted that there were a eon- 
sidei'able number of glaciers throughout the mountainous 
district lying between the Sierra de Bejar and the Picos de 
Gredos. In the last-named group, the highest of the range 
(Almanzor, 2592 meters), I Avas able in 1915, in company 
with H. del Villar and J. Garandell, to show the former 
existence of extensive glaciers in Garganta de Gredos and 
Garganta del Pinar (or Cinco Lagunas), Avhieh ended re- 
spectively at altitudes of 1450 and 1415 meters (Plates VII 
and III). With these data the height of the snow limit here 
during the Glacial Epoch may be estimated at 1800 to 1900 
meters (9). 

As to the Pleistocene glaciers of the Sierra de Guada- 
rrama, opinions differ widely. They have been treated by C. 
de Prado (1864), Baysselanee (1883), D. de Cortazar (1890), 
J. Macpherson (1893), A. Penck (1894), G. de Mazarredo 
(1910), and others (10). According to indications reported 
by the two last-named authors, the existence of valley gla- 
eiers would be impossible here, and still less possible the 
uniting of such supposed glaciers at the foot of the moun- 
tains in a huge ice-sheet covering the northern border of the 
plain of New Castile. Thanks to the researches of L. Fer- 
nandez-Navarro (1915), we know that there were a number 
of small hanging glaciers on the northern slopes of the valley 
of the Lozoya. In the same group of Penalara (2406 meters) 
were three other glaciers of the same type. The most ex- 
tensive descended the southeast slope of Penalara from 
west-north-west to east-south-east, and in its bed to the left 
lies the Lake of Penalara. This glacier, earlier noted by A. 
Penck (1894), ended at an altitude of 1910 meters. The 
second glacier, the flow of which covered the present site of 
Hoyo de Pepe Hernando, ended at a height of 1830 meters. 
The third descended the eastern slope of the same massif. 
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Its moraines commenced somewhat below and sontb of the 
Lake of Birds, and ended at a height of 2050 meters. These 
figures enable us to estimate the perpetual snow limit durino- 
the Pleistocene at 2050 to 2100 meters (Plate V, b). ^ 

On parts of the slope below these glaciers I have met with 
more ancient moraine deposits at altitudes of 1750, 1720, 
and 1900 meters, which indicate the existence of a previous 
glaciation during which the snow limit must have reached 
2000 meters, which is 100 meters lower than that of the 



Fig. 64. Transverse section tlironglx the Iberian Peninsula showing 
the respective limits of perpetual snow at the present time and 
during the Glacial Epoch. Heights are given in meters. 


latest glaciation. There are also clear indications of various 
phases of retrocession. 

This shows that the limit of perpetual snow during the 
Pleistocene increased in height from the Atlantic coast in 
the west, toward the interior, where the climate becomes 
gradually more continental — ^as is also the case with the 
Pyrenees during the Pleistocene, or with Norway at the 
present time (Figure 64). 

Of great importance is the question of Pleistocene glacia- 
tion in the loftiest mountain range of Spain, the Sierra 
Nevada (Mulhacen, 3481 meters). According to Schimper 
(1849) the glaciers descended from here as far as G-ranada 
, (Alhambra, 770 meters), and also, in the opinion of J. Mac- 
pherson, the moraines are found almost everywhere around 
this range at heights of from 600 to 700 meters. On the other 
hand, the conclusions of A. Penck, E. Eichter, A. Benrath, 
and 0. Quelle (1908) are entirely opposed to this hypothesis 
of a regional glaciation in the Sierra Nevada. It may now 
be asserted that the glaciers of the southern slopes were 
almost exclusively hanging glaciers (11). In 1915, in collabo- 
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ration witli J. Carandell, I studied the following glaciers: 
Siete Lagunas, ending at 2300 meters, Mulhacen and Eio 
Seco with confluent lateral moraines ending at 2250 meters, 
Veleta at about 2050 meters, Eio Colorado at 2400 meters, 
Lagunillas at 2300 meters, and Tajo de los Machos at 2400 
meters. The only valley glacier, that of Lanjaron, ended at 
2160 meters. From these data the height of the perpetual 
snow limit on the southern slopes may be estimated at 2600 
to 2700 meters (Plates IV, a, and VII, 6). 



Figv 65. Longitudinal section through the Iberian Peninsula showing 
the respective limits of perpetual snow at the present time and 
during the Glacial Epoch. Heights are given in meters. 


On the northern slope, on the other hand, almost all the 
glaciers are valley glaciers. For these we have ascertained 
the following figures: the glacier of Dilar ended at about 
2000 meters, of Monaehil at 1900 meters, of the Barranco 
de San Juan at 2300 meters, of Guarnon at 1800 meters, of 
Valdeinfierno at 1860 meters, and of Valdecasillas at 1860 
meters. From this an average snow limit of 2400 to 2500 
meters may be inferred. 

A section of the Iberian Peninsula from north to south is 
of great interest as showing the gradual ascension of the 
perpetual snow limit of the Glacial Epoch from the humid 
coast of the Bay of Biscay to the latitude of the Sierra 
Nevada (Figure 65). 

Since the present limit of perpetual snow in the Alps, 
Pyrenees, etc., is very generally found to be about 1200 
meters higher than in Pleistocene times, it is fairly safe to 
assume that the same is true of the Iberian Peninsula. It 
follows that the present snow limit is found at an altitude 
of 3050 to 3100 meters in the central part of the Spanish 
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Pyrenees, at 2600 to 2700 meters in the Pieos de Europa, 
probably at the same height in the Serra da Estrella, at 3000 
to 3100 meters in the Sierra de Gredos, at 3200 to 3250 
meters in the Sierra de Gnadarrama, and at 3600 to 3700 
meters on the northern slopes, and 3800 to 3900 meters on 
the southern slopes of the Sierra Nevada (Figures 64, 65). 

Seeing that all the centers of glaciation in Spain were 
relatively small, it need occasion no surprise that, in general, 
traces of only one glaciation are found, which — from their 
excellent state of preservation — can correspond only to the 
fourth and latest Alpine and northern glaciation. The re- 
mains of earlier glaciation have commonly not survived the 
destructive action of time. Notwithstanding, certain evi- 
dence of a previous glaciation, corresponding to the Third 
Glacial Stage of Europe, has been found in the Picos de 
Europa and in the massif of Penalara. We have already re- 
ferred to the most ancient moraines of this last, which, much 
more decomposed than the recent ones, indicate a glacial 
stage in the Cordillera Central that was greater both in 
extent and severity, which is also the case with the deposits 
of the Third Glacial Stage in the Alps and in northern 
Europe. Nery Delgado also speaks of a double glaciation in 
the Serra da Estrella. The quadruple glaciation in the 
French Pyrenees has already been described (p. 28). 

For a long time past a great number of Spanish and 
Portuguese scientists have been occupied with extensive 
studies of the fauna of the Iberian Peninsula during the 
Glacial Epoch, thanks to the prime importance here con- 
ceded to the pursuit of spelseology (12) and archaeology. 
Among them are J. Almera, P. Alsius, J. R. Bataller, A. 
Bofill, J. Carballo, P. Choffat, M. Cazurro, T. de Cortazar, 
N. Delgado, M. Faura y Sans, D. Jimenez de Cisneros, E. 
Hemandez-Pacheco, G. Puig y Larraz, L. Sierra, Count de 
la Vega del Sella, and L. M. Vidal. To these may be added 
the names of such foreign authors as H. Breuil, Busk, Leith 
Adams, Lartet, Deperet, Bate, and, chiefly, Edouard Harle. 

Compared to its Pleistocene fauna, the present mammal 
fauna of Spain is rather meager (13). According to A. Ca- 
brera it includes the Pyrenean bear, otter, two varieties of 
wolf, two of wildcat, fox, lynx, two kinds of seal, the Bar- 
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bary ape, rabbit, three varieties of hare, two of ebaniois, 
four of the Pyrenean ibex, two of roe deer, two of stag, two 
of wild boar, the Pama deer, and several cetaceans.^ 

Two excellent works by E. Harle (1911) treat of the Pleis- 
tocene mammals of Spain and Portugal, and a continuation 
of the same is the subject of a painstaking monograph by 
I. del Pan (14). 

It should be noted at the outset that these Pleistocene lists 
include both extinct and still existing species. We will first 
cite a faunal complex belonging to the Late Pleistocene, 
which is of little use for climatic grouping, as the species it 
includes are indifferent to climate. They are the bear, cave 
bear, wolf, fox, cave hyena, cave lion, leopard, wildcat, lynx, 
horse, wild boar, wild ox, bison, roe deer, stag, Daraa deer, 
moose, giant deer, chamois, Pyrenean ibex, and rabbit.“ 
Much more important as climatic indications and for the 
determination of chronology are the follownng species : 

The striped hyena (Hycena striata), found in the cave of 
Furninha, Portugal. 

The woolly mammoth (Elephas primigenms), found at 
the Clot del Llop in the valley of Viana near Olot, Gei’ona ; 
at San Julian de Ramis, Gerona; in the mines of “Dolores” 
and “Angel” at XJdias, Santander; in the mine “Inadver- 
tida,” Pamanes, Santander; and at Cueto de la Mina near 
Posada, Oviedo, exploredby Count de la Vega del Sella (15). 

The straight-tusked elephant {Elephas antiquus), very 
frequent, found at Corts de Sarria, Tarrasa, and San Vicens 
dels Horts, Catalonia ; on the banks of the Gallego near 
Villanueva de Gallego, Saragossa, at Udias, Santander; in 
the cave of Castillo, near Puente Viesgo, Santander; San 
Isidro, Madrid; Almodovar del Rio, Cordova; Cementerio 
de Sevilla; Brenes, Seville; Aleoy, Alicante; Gibraltar; 
Mealhada, north of Coimbra, Portugal ; Condeixa, south of 
Coimbra ; and Torralba, Soria.** 

The southei'n elephant (Elephas meridian alls) , found at 
Condeixa, Portugal; the Caves of Vera, Almeria; and at 
Laehar ( ?), Granada. Recently E. Hernandez-Pacheeo has 
noted its presence at Valverde de Calatrava, Ciudad Real. 

The Etruscan rhinoceros (Rhinoceros etrusciis), found in 
the environs of Malaga. 
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Merck’s rMnoeeros {Rhinoceros merckii), found in the 
cave of Grracia near Barcelona ; in the upper grotto of Pena 
de la Miel, Nieva de Cameros, Logroho ; at Alcala de Q:ua- 
daira, Seville; in the cave of Purninha, north of Lisbon; the 
cave of Serra-dos-Molianos, near Turquel, north of Lisbon; 
and the cave of Grenista, Gibraltar {^Rhinoceros hemi- 
tcechus Fale.). To this list may be added the cave of Castillo 
near Puente Viesgo, Santander ; the Morin Cave, near Villa- 
nueva, Santander ; the cave of Amero, near Posada, Oviedo ; 
Cueva del Conde, near Tunon, Oviedo. 

The woolly rhinoceros {Rhinoceros tichorhinus) , found at 
Unquera, Santander ; and at Arenys de Mar, Barcelona. 

The hippopotamus {Hippopotamus) , found in the alluvial 
gravels of Espolla near Banolas, Gerbna; in the environs of 
Gerona ; at Tarrasa, Barcelona ; and in the tuffs of Condeixa 
south of Coimbra. Just recently discovered is the site of 
Valverde de Calati’ava, Ciudad Eeal. 

The reindeer {Rangifer tarandus), the presence of which 
was first ascertained by E. Harle, has been found in the cave 
of Serinya, Gerona; the cave of Aitzbitarte, Guipuzcoa; 
the cave of Armina, Vizcaya ; and the caves of Valle, Ojebar, 
and Palomas (f). These last three caves are in Santander, 
and the remains referred to were discovered by Lorenzo 
Sierra. Excavations recently completed at the cave of Cas- 
tillo, near Puente Viesgo, Santander, have afforded the in- 
teresting discovery of remains of reindeer in the Late Palaeo- 
lithic deposits and also at the base of the cave below the 
Acheulean. 

The extent of this list and the great distance separating 
the caves of Santander from southern France exclude any 
chance that these remains might represent an importation 
from remote regions effected by man and brought in by him 
together with reindeer skins. Confirming this is the fact 
that in the cave of Ojebar there is not even a trace of human 
occupation during Palaeolithic times, which goes to show 
that the animals found there were indigenous to the country 
and were killed there either by man or by carnivores. 

The Corsican pika {Lagomys corsicantis) , or tailless hare,* 
is of frequent occurrence in the lower strata of the cave of 
Gracia, Barcelona. 
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The Alpine marmot {Arctomys marmotta), so far, has 
been found in the deepest deposits of the cave of Castillo near 
Puente Viesgo (excavations of 1914), and also in the (Solu- 
trean?) fauna of the cave of La Pena, near San Eoman de 
Candamo, Asturias. 

In this list the fauna of the Early Pleistocene is typically 
represented only by the southern elephant, the hippopota- 
mus, and the Etruscan rhinoceros. The last-named was in- 
digenous to Europe. The hippopotamus came from Africa 
into Europe, and the same course seems to have been fol- 
lowed by the southern elephant. As stated previously (p. 
35), it is certain that at the commencement of the Pleisto- 
cene Epoch the Strait of Gibraltar was already open, but 
the two continents were then united by a land bridge which 
connected northern Africa with Italy through Sicily. 

The remaining species in this list are typical of the latter 
half of the Pleistocene, and belong for the most part to its 
close. This fauna shows that during the Pleistocene, with 
the rare exceptions above referred to, Spain was entirely 
dependent upon Europe and had no relation whatever with 
Africa. Such families as the Hyaenidse, Pelidas, Canidae, 
Ilrsidae, Suidae, Cervidae, and others, all had European pre- 
cursors in Tertiary times. 

The list of Spanish fauna consists almost exclusively of 
representatives of moderate or warm climates. The so-called 
“cold faunas” which play such an important part in other 
regions, are found here only in the north of the Peninsula. 
Even there they are of infrequent occurrence, nor is it likely 
that later investigations will greatly change the present 
known limits of their distribution. The principal route open 
to these northern types was the narrow strip of coast east 
of the Pyrenees, by which the mammoth, woolly rhinoceros, 
and reindeer made their way into Catalonia. Another route 
lay along the coast of Gascony toward the Basque Prov- 
inces, and through it the above-named animals, together 
with the marmot, entered the Cantabrian region. 

As to the Alpine species, it would seem that the Alpine 
marmot had already disappeared before the close of the 
Pleistocene. The Pyrenean ibex and chamois existed in great 
numbers and spread not only into the valleys, but also 
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almost as far as the coast plain.® Maritime immigrants from 
the north were the Arctic molluscs, Cyprina idandica and 
Pectenislandiciis (f. 35). 

The reported discovery of remains of the lemming in a 
cave of Athuguia in Portugal is quite inadmissible, since it 
has been shown that these remains consist of modern mum- 
mified specimens (16). Up to the present, typical steppe 
forms are entirely lacking. The Corsican pika {Prolagus 
corsicanus) or tailless hare above referred to, as well as the 
Cape pika {Prolagus calpensis) or tailless hare of Gibraltar, 
so far as known, have nothing in common with the steppe 
forms of pika (La^om^s). 

Among the graphic protrayals of animals made by Pleis- 
tocene man are excellent representations of the wild ox, 
bison (Figure 17), stag, roe deer, and Dama deer. There 
are also a few representations of moose at Alpera and at 
Minateda — both in the Province of Albacete. In the numer- 
ous pictures of horses it is possible to recognize a number 
of types, as has been shown by H. P. Osborn. There are 
many pictures of the diminutive plateau, desert, or Celtic 
horse (related to the Arab type), and others of the heavy 
type of the forest or Nordic horse. Representations of the 
steppe horse {Eqmis prsewalski) are abundant in Prance 
but very rare in Spain (Figure 16). The wild ass is also 
found (Figure 119). The ibex is frequently shown, there are 
several good pictures of the chamois in Cantabria, and also 
what is probably a representation of the same animal at 
Tortosillas near Ayora, Valencia. Quite remarkable are the 
various pictures of elephants in the eaves of Pindal and 
Castillo, Cantabria. It should be noted that these animals 
are shown without tusks and with scanty hair (Figure 19). 
There is a picture of the rhinoceros at Minateda, and another 
(somewhat doubtful) representation of it in the cave of La 
Pileta, Malaga. 

It should be kept in mind that in many cases the fauna 
of the Iberian Peninsula does not show distinct climatic- 
phases. In consequence it is not only difficult, but often im- 
possible, to determine the age of many of the Spanish sites, 
especially those belonging to the close of the Palaeolithic, 



FAUNA OF THE BALEARIC ISLANDS 151 

since the bones found there belong to species still existing 
in the same region. 

On the other hand, it is certain that many species char- 
acteristic of a warm climate — such as the southern and 
straight-tusked elephants, the Etruscan and Merck’s rhi- 
noceroses, the hippopotamus, the striped hyena, and others 
— survived much longer in Spain than in Prance. This 
makes it necessary to proceed with great caution in any 
estimates of the relative antiquity of arehseologie deposits 
in Spain that are based on the associated fauna. In Chapter 
VIII we recur to the consequences involved by this fact. 
Pleistocene human remains in Spain are treated in Chapter 
IX. 

Little is known of the Pleistocene fauna of the Balearic 
Islands. Nevertheless, the excavations of Miss Dorothea Bate 
(17) have resulted in the surprising discovery of an abso- 
lutely new genus, Myotragxis. Myotragus halearicus was a 
mammal about the size of a fox, with limbs of short, stocky 
build, adapted to climbing among rocks, its food consisting 
of tough plants. It was an excessively specialized ruminant, 
and had horns. In skull and dentition it has many points of 
resemblance to the Capridae, but instead of three lower in- 
cisors and one canine on either side of the lower jaw, as is 
usual among hollow-horned ruminants, the canines and the 
two outside incisors are entirely absent. Only the median 
incisors remain, greatly developed and with persistent pulp, 
as in the rodents. The premolars are also reduced in number, 
while the molars are high. The dental formula is as follows : 



Remains of Myotragus occur both in Majorca and Mi- 
norca. The discovery sites of Majorca are the Cueva de la 
Barxa, Puente de la Cala, near Capdepera; the Cuevas de 
los Colombs, Cap Paruch, Bay of Alcudia; and the Cueva 
des Bous, near Santueri. On Minorca Miss Bate reports the 
following: Cueva de los Extranjeros, near Santa Q-aldana 
Barraneo, Bay of Marcaria ; and the small fissure near Ses- 
trucarias, Bajoli. 

C. W. Andrews thinks it not impossible that certain mam- 
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mal remains discovered by M. Dehaut in a cave breccia at 
Cap Figari, in the north of Sardinia, may belong to Myo- 
tragus. The animal, which was named Antilope melonii, has 
been doubtfully referred to Neniorhcedns by M. Dehaut, but 
it seems to have been very similar to Myotragus and may 
prove to be identical. The horns are similarly rounded in 
section and run straight back in a line with the forehead ; 
the orbit also seems to have been similarly situated. 

In the same level with Myotragus there was also found a 
new genus of the family Muscardinidae, which Bate has 
named Hypnomys, with two species, H. morpheus of Ma- 
jorca, and H. maJionensis of Minorca. This genus shows 
many points of resemblance to Eliomys and Leithia, al- 
though perfectly distinct from either. 

Bate has also discovered in two fissures containing fossils 
in the island of Minorca, the remains of a gigantic tortoise, 
Testudo gymnesicws. The presence of these species shows 
that the Balearic Islands were separated from the mainland 
before the Glacial Epoch. Their fauna, corresponding to the 
Late Tertiary, evolved independently after the separation, 
which thus tended to the formation of specialized types.® 

Theories concerning climatic conditions during the Pleis- 
tocene are based on the supposition that the formation of 
the Spanish coast and the conditions of the Gulf Stream 
were then essentially the same as now. And, since we are not 
able to make detailed investigations, our deductions must 
be more or less hypothetical in regard to the fauna — as yet 
little known — of the central and southern part of the 
Peninsula. 

It can now be positively affirmed that the extent of surface 
actually covered by glaciers in the Peninsula was, compara- 
tively speaking, very restricted. They did not extend beyond 
the highlands and the high mountain regions, so that their 
direct effect upon the lowlands was but slight. 

The climate of northern Spain — that is, the Cantabrian 
region — ^was probably a very moist coast climate, similar 
to the present climate of Scotland and northern Ireland. 

Central Spain bad a dry continental climate, with a long 
severe winter and a short rainy summer, as at present. The 
“meseta” of Old Castile probably had a climate similar to 
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that of Poland now; while the “Mancha” of New Castile 
would have had a somewhat milder climate, resembling that 
of central Germany. 

Climatic conditions in Andalnsia, together with southern 
Portugal and southern Murcia, must have been exceed- 
ingly favorable, with mild Avinters and comparatively warm 
summers. The center of this region enjoyed a climate like 
the present climate of southern France north of the Pyre- 
nees, and of the valley of the Po in northern Italy. The coast 
had a climate like that now prevailing along the Freneh- 
Italian Eiviera and the coast of Dalmatia. It is reasonable 
to suppose that this Andalusian littoral was the place where 
the warm fauna of interglacial times found refuge and was 
thus able to remain on European soil during the glacial 
stages. It is not impossible that this fauna penetrated farther 
inland during the summers, and also that its physiological 
mutations took place chiefly at this time. 

The eastern half of the Peninsula is at present character- 
ized by the large extent of its very arid steppe regions, com- 
prising about 13,500 square miles. Although we hold that 
the glacial stages were almost entirely due to a general 
lowering of the average yearly temperature and not to a 
pronounced increase of rainfall, nevertheless it should be 
noted that this district — on account of the shorter summer — 
probably had more humidity at that time, and consequently 
abundant pasturage for the greater part of the year. 

Loess formations are not found in Spain, and therefore 
the typical loess fauna — such as the jerboa, spermophile, 
and Saiga antelope — ^is also lacking. 

A graphic presentation of our views in regard to the fauna 
of Spain during the glacial stages is shown in Figures 10, 
13, and 122. Only in the north was there an infiltration of the 
cold fauna ; while the hippopotamus — ^which, during the 
interglacial stages, was found both in France and England 
—was able to survive in the extreme south, its migration 
back to Africa being hindered by the Strait of Gibraltar. 
Throughout all the stages great numbers of horses, wild 
oxen, stag, roe deer, wild boar, ibex, and rabbit lived in the 
central and eastern parts of Spain, together with numerous 
carnivores, such as bears, hyenas, felines, and wolves. 
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An entirely different aspect was presented by Spain 
during the interglacial stages. A. Penck is of the opinion 
that northern Spain at that time, on account of its great 
humidity, enjoyed a mild climate similar to that of Anda- 
lusia, while in southern Spain the climate was decidedly 
subtropical, with two seasons — a rainy winter and a very 
dry summer. We are of the opinion that the interglacial 
stages included phases of climate more humid, and others 
more arid, than the present. During the arid phases the 
east and southeast of the Iberian Peninsula experienced an 
almost desert climate, with so hot a summer that the herds 
of elephants were forced to retreat to the higher levels of 
the mountain country. This is clearly shown by the elephant 
remains of the former lake at Torralba, Soria, more than 
3600 feet above sea level. 

' Of great geologic interest are the enormous accumulations 
of sand and clay which cover the foot of the southern slope 
of the Cantabrian Mountains and the base of the Cordillera 
Central both on the southern and northern slopes. A typical 
example is found in the “Quaternary of Madrid” (18), very 
uniform in composition and consisting of granitic sand more 
or less impregnated with clay, occasionally intermixed with 
layers of worn pebbles. The accumulations of large stones 
of torrential origin are found only at the very foot of the 
Sierra, as at Torrelodones, San Agustin, etc. This forma- 
tion is therefore not a coarse alluvial deposit, but has re- 
sulted from a very slow and gradual deposition (“forma- 
tion de ruissellement”). 

We have felt obliged to abandon our earlier opinion that 
these accumulations were the result of the glacial stages, 
because the glaciers of the Sierra de Guadarrama were 
really very small and could not possibly account either for 
the enormous masses of detritus or for the amount of water 
necessary to transport them. Our present view is that these 
formations were deposited during certain interglacial 
phases characterized by much rain and humidity, and re- 
sembhng that “optimum climate” wliich, as the geologists 
of northern Europe have been able to demonstrate, followed 
the latest glaciation (Chapter X). 
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This view is confirmed by the fact that remains of the 
straight-tusked elephant have been found in these forma- 
tions in the neighborhood of Madiid — an animal eharaeteris- 
tic of a warm climate, which could not have lived at an alti- 
tude of over 2000 feet above sea level and at the foot of a 
snow-covered mountain during the G-lacial Epoch. This in- 
terpretation does not exclude the possibility that a part of 
the so-called “Diluvium of Madrid” was not deposited by 
water but is of subseolian origin. Such deposits — as yet but 
little studied — are due to the heavy, hot winds of the 
steppes, their action being partly erosive, and partly a re- 
depositing of the eroded material (fine sand and loamy dust) 
in sheltered spots. 

A similar origin should probably be assigned to the ex- 
tensive accumulations of sand, clay, and fine gravel which 
are found, for instance, on the coast of Alicante and in the 
neighborhood of Guadix north of the Sierra Nevada. On the 
other hand, the “tierras negras” (black earth deposits) of 
Andalusia, both on account of their freshness and their 
stratigraphic position, are evidently post-glacial (19). 

During the Glacial Epoch there were at least two areas of 
volcanic activity in Spain, which later appear to have be- 
come extinct. The first of these is found in the southeast of 
Ciudad Real, at Valverde de Catatrava, where E. Hernan- 
dez-Pacheco discovered remains of the southern elephant 
and the hippopotamus lying beneath deposits of volcanic 
lapilli. Prom this it was possible to determine the age of 
these deposits as belonging to the Early Pleistocene. 

Of much longer duration was the activity of those vol- 
canoes which gave rise to the numerous craters and masses 
of basaltic rock in the neighborhood of Gerona. Carez asserts 
that the lava streams occur superposed upon deposits con- 
taining remains of the woolly mammoth (20). 

The volcanic activity of Catalonia seems to have been the 
most recent in the Iberian Peninsula. Eruptions were nu- 
merous during the Pleistocene, and continued — as in Au- 
vergne — ^up to the latest phases of this epoch. 

The earliest scientific investigations on the subject of 
Palaeolithic man in Spain date back some fifty years and are 
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associated with the names of C. de Prado, M. de Saiituola, 
and J. Vilanova. Since then the number of experts devoted 
to this research has been greatly augmented. Among them 
may be named H. Alcalde del Eio, P. Alsius del Torrent, E. 
Bosea, P. Bosch, J. Cabre, J. Carballo, M. Cazurro, the Mar- 
quis of Cerralbo, J. Gomez Eiano, A. Guinea, E. Hernandez- 
Pacheeo, C. Moran, P. de Motos, E. de la Pedraja, J. Perez 
de Barradas, L. Sierra, M. Such, the Count de la Vega del 
Sella, L. M. Vidal, and J. Zuazo. 

Great hopes may also be entertained for the future, on 
account of the recently founded Comision de Investigaciones 
Paleontologicas y Prehistorieas and the Junta Superior de 
Excavaciones y Antigiiedades, both of Madrid, and the 
establishment of a prehistoric section in the Institut 
d’Estudis Catalans of Barcelona. 

In Portugal excellent wmrk along the same hnes has been 
done by P. Choffat, V. Correia, Nery Delgado, Joaquin 
Pontes, J. Portes, Ponseca Cardoso, C. Eibeiro, P. cle Vas- 
concellos, and J. Leite de Vaseoncellos. 

Poremost among foreigners who have occupied them- 
selves investigating the Palaeolithic problems of Spain may 
be named L. Lartet, E. de Verneuil, and E. Cartailhac. Note- 
worthy also is the work of L. Siret, on account of his splendid 
excavations in southeastern Spain. More intensive was the 
work undertaken in late years by the Institut de Paleon- 
tologie Humaine of Paris, founded by the Prince of Monaco. 
The investigations of its professors, H. Breuil and H. Ober- 
maier, were most ably seconded by their Spanish co-workers 
( 21 ). 

The following pages are devoted to a description of the 
principal Paleolithic stations of Spain so far discovered. 
It will be seen that this amounts to little more than a list of 
sites geographically classified. This is due to the fact that 
most of the monographs describing recent systematic exca- 
vations are still in course of preparation. As regards the 
majority of the deposits in southern and southeastern Spain, 
only small superficial excavations have as yet been made, 
and the material collected is not sufScient to justify any 
positive details. 
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NORTHERN SPAIN 

Northern Spain is, without question, the region that has 
been best explored. Special mention should be made of the 
scientific "work accomplished by the Count de la Vega del 
Sella and L. Sierra in accordance with the modem strati- 
graphic methods of excavation, as well as by the Institut de 
Paleontologie Humaine. 

GUrPUZOOA 

A'itsbitarte (Landarbaso ) — a cave in Eenteria near San 
Sebastian, discovered by Modesto del Valle Iznaga, Count 
de Lersundi, which contains important desposits of Late 
Magdalenian type, including harpoons with double rows of 
barbs. The abundant Pleistocene fauna (with reindeer) ha.s 
been described by E. Harle (22). 

Aitskolcho — -near Mendaro, discovered by L. Sierra 
(1909), shows traces of a Late Palaeolithic deposit embedded 
in calcareous rock. 

VISCAXA 

Armina — a cave in the region of Bilbao-Durango near Le- 
queitio-Guernica, discovered by A. de Galvez-Canero, which 
contains Magdalenian deposits (with remains of reindeer, 
according to E. Harle) . 

Balsola — a cave in the same region, near Dima-Yurre, 
which contains Azilian and Magdalenian deposits, described 
by A. de Galvez-Canero (23). 

SANTANDEE (24) 

In the region of the river Ason on the eastern borders of 
the province' are found the following: 

El Miron — a cave near Ramales, which contains large 
deposits, probably Aurignacian, discovered by L. Sierra. 

Valle — a cave near Easines in the jurisdiction of Eamales, 
discovered in 1905 by Lorenzo Sierra, and explored (1909- 
1911) under the auspices of the Institut de Paleontologie 
Humaine by L. Sierra, H. Obermaier, H. Breuil and 
J. Bouyssonie (25). 

In the principal grotto on the left, the stratification is as 
follows: 
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d' StalagBiitie deposit 
c Aziliaii deposit 

The first Azilian industry found in Spain ( Chap- 
ter X). 

5 Late Magdaienian deposit 

Harpoons with single and double rows of barbs, 
and a great variety of bone implements, some 
of which are ornamented with very simple con- 
ventional designs. A ceremonial perforated staff 
without ornament, and a few remains of rein- 
deer. 

a Lowest level of gravelly clay with a few atypical 
artefacts. 


20 cm. 
50 cm. 


60-100 cm. 



Pig. 66. Radius of a bird, from the cave of Valle, Santander, en- 
graved with designs of wild horses and conventionalized stag 
heads. After H. Breuil and H. Obermaier. 

TwO’tliirds actual sise. 

other traces of Magdaienian industry are found in the 
passage at the right, beneath great heaps of boulders. 
Among these is the bone of a bird with fine engravings, 
lightly traced, representing two horses, the head of a stag 
seen in front view, and another in profile, and a few con- 
ventionalized designs of other subjects (Figure 66). A 
veritable masterpiece is the perforated ceremonial staff 
(baton de commandement) found by L. Sierra, on which are 
engraved the head of a hind, several human figures — ^very 
small and sketchy — and, near the point of the baton, a packet 
of harpoons (?). On the reverse side can be distinguished 
a sketch of the muzzle of some animal seen from the front 
(Figure 67). Possibly we should also refer to the Mag- 
daienian a pebble painted in red, black, and yellow, seeing 
that it shows only spots of color and no true Azilian symbols. 

Otero — a cave near Secadura in the jurisdiction of Laredo, 
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wliich. contains an abundant Magdalenian deposit, discov- 
ered in 1909 by L. Sierra. 

In the region of the river Miera in the southern part of 
Santander are found the following : 



Pig. 67. Perforated staff (baton de commandement) of stag born 
from the eave of Valle, Santander, now in the collection of Lorenzo 
Sierra, which is engraved with the head of a doe and other decora- 
tive designs. 

Five-sixths actual size. 
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Miles Burkitt, Cambridge ; N. C. Nelson, New York; F. Birk- 
ner, Mnnieb; and R. Mallet, Paris (Plate VIII). 

The stratigraphic succession found here is one of the most 
complete known among deposits with direct superposition 
of various industries. The section, which has an average 
thickness of 16-18 meters, includes the following strata : 


Fig. 69. A perforated staff or baton de eommandement from the cave 
of Castillo, Puente Viesgo, on which the figure of a stag is deeply 
engraved. The engraved lines were formerly filled with red color- 
ing matter. 

Two-thirds actual sise. 


z Eeeent detritus. 
y Stalagmitic deposit. 

X Eneolithic industry. 

w Azilian industry with flattened harpoons (Chapter X). 
t? Stalagmitic deposit. 

% Late Magdalenian industry, including harpoons with a single row 
of barbs and perforated base, and a perforated baton de com- 
mandement with a stag (Figure 69) depicted in deeply en- 
graved lines which were formerly filled with ocher. Chief 
. among the accompanying fauna is the stag. 
t Clay layer, almost sterile. 

s Early Magdalenian. An enormous deposit of ashes, nearly six 
feet deep. The flint implements are poor, but there are many 
artefacts in bone and horn, including numerous fragments of 
staves or batons, generally unadorned, and a nuni- 
shoulder blades engraved with heads of hinds (Fig- 
There are also scattered human remains (Chapter 





PLATE YIII 

The Pico del Castillo — showing the entrance to the Cave of Cas- 
tillo ( + ) — ^near Puente Yiesgo, Santander. 
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IX). Chief among the fauna is the stag, but there are also a 
f ew Temairis of reindeer, 
r Clay hiyer, almost sterile. 

q Early Solutrean, with laurel-leaf points without concave base. 
Accompanying fauna consists chiefly of the horse. There are 
also a few remains of reindeer. 
p Clay layer, almost sterile, 

0 Late Aurignacian, with gravers and typical Grave tte points. The 
fauna consists chiefly of horse, with a few remains of reindeer. 


Fig. 70. Fragment of a stages shoulder blade engraved with the head 
of a doe, from the Early Magdalenian level (s) in the cave of Cas- 
tillo. After H. Breuil and H. Obermaier. 

One-half^ actual size. 


n Clay layer, almost sterile. 

m Late Aurignacian — a few industrial remains. Principal fauna — 
horse. 

I Clay layer, almost sterile. 

k Late Aurignacian — scanty archseologic remains. Principal fauna 
— horse. 

i Clay layer, almost sterile. 

h Middle Aurignacian — ^keeled scrapers, and bone points with cleft 
base. Scattered human remains (Chapter IX). Principal fauna 
— stag and Merck's rhinoceros. 

g Stalagmitic deposit. 

/ Late Monster ian industry in stone, small but very instructive, 
including hand points and scrapers. Many large implements in 
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(|iiartzit6, scrpcntiiic, sandstoii©, smd liinGStoiie, TIigso sliO’Uld 
be understood as a regional surviyal of the ancient hand ax in- 
dustry. In many cases they end in a straight cross-cut edge 
instead of a point, while the base is rounded (Figure 71). 
The reverse side is plain, as in the Levallois flakes. There are 


also a few primitive bone points. Principal fauna— stag and 
Merck’s rhinoceros, 
e Clay layer, almost sterile. 

d Late Mousterian industry with finely made small forms (Figures 
72, 73). Implements of quartzite, as in level but not many. 
Principal fauna— stag and Merck’s i^hinoceros. 
c Stalagmitic deposit, 

h Early Acheulean, with typical hand axes, worked on both sides. 
Much worked limestone. Ocher. Principal fauna— stag and 
Merck’s rhinoceros. 

a Clay, with a few atypical implements and remains of hearthfires. 
Principal fauna — cave bear, and, rarely, the reindeer and 
marmot. 

Beneath this lies the original floor of the cave entrance. 


Pig. 71. Large fiat chopping tools (haehes) of sandstone, worked on 
the upper side, from the Late Mousterian level (/) in the cave of 
Castillo. 

Tioo-fifths actual sise. 



Pig. 72. Implements from the Late Monsterian level {d) in the cave 
of Castillo, consisting of a small hand ax (conp de poing), hand 
points, and a borer, all of worked flint. 

Three-fourfhs actual size. 
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In tlie first large chamber inside the cave, industrial re- 
mains of Acheulean and Mousterian type were discovered by 
H. Obermaier and H. Breuil, including hand axes of quartz- 
ite and serpentine (Figure 74). 



Fig. 73. Flint scrapers from the Late Mousterian level (d) in the 
cave of Castillo, Face and side views. 

Three-fourths actual size. 


On the slope of the mountain, just below the cave, Acheu- 
lean implements of quartzite were found in the open, and 
also in pockets of clay, by H. Breuil, H. Obermaier, and L. 
de Eozas. 

Morin {Villanueva ) — a cave near Villaescusa within the 
municipal limits of Villanueva, discovered by H. Obermaier 
and P. Wernert (1911). The existence of industrial remains 
was also announced by 0. Cendrero (1914) and J. Carballo 
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(1915), and the deposit was systematically excavated (1918- 
1920) by Count de la Vega del Sella together with H. Ober- 
maier. The stratigraphic succession is as follows : 



Fig. 74. An Aclienlean diseoidal hand ax (coup de poing) of ser- 
pentine, from the ^^Cave Bear loam” in the large inner chamber in 
the cave of Castillo. After H. Breuil and H. Obermaier. 

TJiree-fiftJis actual size, 

k Eeeent detritus. 

i Middle (?) Tardenoisian industry. 
h Azilian industry, with flattened harpoons. 
g Magdalenian, with harpoons with a single row of barbs. 

/ Traces of Late Solutrean, with shouldered points of Cantabrian 
type. 

e Final Aurignacian, with a point of Font-Eobert type. 
d Middle Aurignacian, with bone points with cleft base, 
c Middle Aurignacian, more primitive in type, 
h Sterile layer. 

a Late Mousterian, with many large implements of serpentine and 
quartzite, identical in type with those of level / in the neigh- 
boring cave of Castillo. Pauna^ — ^Merck’s rhinoceros. 

Pendo (San Pantale6n)—B. cave near Escobedo-Oamargo 
in the jurisdiction of Santander, contains an enormous de- 
posit discovered (1878-1880) by M, de Sautuola. It includes 
Azilian, Magdalenian, Solutrean, and Aurignacian Indus- 
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tries, as I was able to demonstrate through investigations 
made during the years 1919-1921. Of especial interest is a 
ceremonial staff (baton de eommandenient) found in 1914 by 
O. Cendrero, engraved with a number of deeply incised lines. 
Fauna^ — Merck’s rhinoceros. 

Cohalejos {Puente Arce ) — a cave hear Puente Arce-Valle 
de Pielagos in the jurisdiction of Santander, discovered by 
E. de la Pedraja, which contains deposits of Magdalenian, 
Solutrean, and Mousterian. In 1914 the author, together 
with L. de Rozas, found here in Late Magdalenian deposits a 
decorated awl and a human molar. At the base were found 
small implements of Mousterian type, made of quartzite. 
The rhinoceros molar noted by E. Harle appears to belong 
to Merck’s rhinoceros. 

Camargo {Pena del Mazo ) — a cave near Eevilla-Camargo 
in the jurisdiction of Santander. This grotto was studied by 
M. de Sautuola, but has since been destroyed in consequence 
of the exploitation of a stone quarry. The latest investiga- 
tions Avere made by J. Garballo and L. Sierra, and to the 
latter we owe the determination of the various levels, as 
follows : 

e Neolithic and Copper Age artefacts. 
d Traces of Azilian industiy. 

c Magdalenian deposits. J. Garballo owns a ceremonial staff found 
hei-e, engraved with serpentine designs. 
h Solutrean deposits. 

a Aurignacian deposits. Prom this level came the human skull 
now in the Museum of Limpias, Santander (Chapter IX) . 

In the region of the rivers Besaya and Saja (neighbor- 
hood of Torrelavega) are found the following : 

Hornos de la Pena — a cave near San Felices de Buelna in 
the jurisdiction of Torrelavega, containing deposits dis- 
covered in 1903 by L. Sierra and H. Alcalde del Rio, and 
excavated in 1909-1910 for the Institut de Paleontologie 
Humaine, Paris, under the scientific direction of H. Ober- 
maier, H. Breuil, and J. Bouyssonie (27). The stratification 
is as follows: 
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e Indications of Neolithic culture. 

d Magdalenian deposit, in gray clay, containing a meager number 
of specimens. Among these are jayelins and typical flints, and 
several articles in stag horn, ornamented with spiral designs, 
c Early Solutrean industry, in yellow clay, with fragments of 
laurel-leaf points. 

5 Middle Aurignacian industry, in yellow clay, with abundant 
flints; also the frontal bone of a horse with the posterior part 
of the same animal engraved upon it. 
a Mousterian artefacts embedded in a sandy deposit, which are 
made chiefly of quartzite. 

The maximum thickness of the whole deposit is two meters. 
The strata were rather complicated. 

San Felices de Buelna — in this neighborhood Acheulean 
deposits were found in the open, with hand axes of quartzite 
collected by H. Alcalde del Eio and H. Breuil. 

Pena de Carranceja — ^near Carranceja-Eeocin in the juris- 
diction of Torrelavega, visited in 1903 by H. Alcalde del Eio, 
contains indications of Magdalenian and Solutrean industry. 

AUamira - — a cave near Santillana del Mar in the juris- 
diction of Torrelavega. This great cave was studied during 
the years 1878-1880 by M. de Sautuola. Its entrance con- 
tains a most notable deposit of Solutrean and Magdalenian, 
which has been investigated by M. de Sautuola, E. de la Pe- 
draja, Botin, E. Harle, P. Quiroga, Taylor Ballota, H. Al- 
calde del Eio, and L. Sierra (28). 

The stag’s shoulder blades found here, ornamented with 
engravings, cannot possibly belong to the Late Solutrean, 
as suggested by H. Alcalde del Eio, but should be attributed 
to the Early Magdalenian as indicated by the excavations at 
Castillo. The Late Solutrean of Altamira is characterized by 
Solutrean shouldered points and laurel-leaf points with con- 
cave base. 

El Cmco— a cave near Ubiarco-Santillana in the jurisdic- 
tion of Torrelavega, discovered by M. de Sautuola, which 
contains a Magdalenian deposit. 

In the region of the river Deva in the extreme west of 
the province are found the following : 

Unquera — near San Vicente de la Barquera, where H. 
Breuil and H. Alcalde del Eio discovered a Mousterian de- 
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posit in the open, beneath a thick layer of clay with remains 
of the woolly rhinoceros. 

La Eermida — in the gorge of the river Deva between 
Panes and Potes, where H. Brenil and H. Alcalde del Eio 
discovered a deposit in the open which contained Late Mag- 
dalenian and Azilian artefacts. 

ASTUEIAS 

In the region of Panes are found the following : 

Panes — according to investigations made by H. Brenil, 

H. Obermaier, and H. Alcalde del Eio, affords these indus- 
trial remains, namely : 

I. At the rock-shelters to the southeast of the town — ^Magdalenian 

(or Azilian) flints. 

2. At the foot of these shelters — a great Acheulean deposit in the 

open, with many hand axes in quartzite. 

3. In the direction of Pena Mellera between Panes and the cave 

called Cueva del Sel — ^Acheulean deposits of the same char- 
acter. 

La Loja {El Mazo) — near Panes, a grotto at the entrance 
of which H. Breuil and H. Obermaier &seovered vestiges of 
industrial remains which are probably Magdalenian. 

In the region of Llanes are found the following : 

Balmori (Quintana) — a cave near Balmori, Llanes, ex- 
plored by Count de la Vega del Sella, 1914-1917, a part of 
the time in collaboration with H. Obermaier. The stratifica- 
tion is as follows : 

d Asturian industry. 
c Azilian industry. 

h Early Magdalenian remains, with awls with rectangular cross 
section. The accompanying fauna consists of the moose, cave 
lion, and the Arctic mollusc, Gyprina islandiea. 
a Indications of Solutrean industry, with a shouldei’ed point. 

Arnero — a cave near Posada, Llanes, discovered by Count 
de la Vega del Sella in 1914, and explored by the same, 
together with H. Obermaier, in 1919. The stratification is as 
follows: 
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h Stalagmitic deposit and abundant Asturian industrial remains. 
a Eeddisb clay with Middle Aurignacian artefacts, characterized 
by bone points with cleft base. The accompanying fauna con- 
sists of Merck’s rhinoceros, wild ox, horse, stag, roe deer, ibex, 
and chamois. 

There are also indications of Mousterian ( I) industrial 
remains, much disturbed and not in their original intact 
state. 

Cueto de la Mina — near Posada, Llanes, discovered and 
explored (1914-1915) by Count de la Vega del Sella (29). 
The stratification of this important rock shelter is as follow's : 



Pig. 75. Bone awls, or points, and harpoons from Late Magdalenian 
deposits in the cave shelter of Gueto de la Mina, now in the collec- 
tion of Count de la Vega del Bella. 

Four-fifths actual sim. 



ig. 76. Perforated staves (bMons de commandement) from Late 
Magdalenian deposits at Cneto de la Mina, now in the collection of 
Count de la Vega del Sella. 1 Engraved with designs of fishes. 2 
Engraved with conventionalized ibex heads and other decorative 
designs. 


One-half actual 





Fig. 77. Shouldered points of worked flint, in varying forms, from 
Cueto de la Mina, now in the colleetion of Count de la Yega del 
Sella.: ' 

Actual si^e. 


one engraved with two fishes (Figure 76, 1), and another with 
conventionalized ibex heads and various linear designs (Figure 
76, 2). Shells of 

i Middle Magdalenian — 55 cm.— a reddish deposit without har- 
poons. Shells of 

li Early Magdalenian — 40 cm. — -with many simple bone imple- 
ments (spatulas, awls, javelin points, fine needles), some of 
which are ornamented. Shells of Gy prina islancUca, 
g Late Solutrean — 60 cm. — divided into four strata, which, how- 
ever, according to the character of implements are essentially 
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the same. Numerous typical shouldered points, short-pointed 
and with a well-defined barb at the side (Figure 77); also 
laurel-leaf points, most of them with coneave base (Figure 78) . 
The fauna includes the stag (very abundant), horse, Pyrenean 
ibex, chamois, and cave hyena. There are also molars of the 
woolly mainmoth. 



Fig. 78. Leaf points of worked flint belonging* to the Late Solutrean, 
from Cueto de la Mina, now in the collection of Count de la Yega 
del Sella. 


Three-fifths actual size. 
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/ Red loam and sand— 30-40 cm. 

e Early Solntrean— 30 cm. — ^with simple lanrel-leaf points. 
d Sterile layer— 25 cm. 
c Late Aurignacian— 10 cm.- — ^with awls of ivory: and points of 
t'La Gravette^’ type. 
h Sterile loam — 20 cm. 

a Late Aniignaeian— 10 cm. — with unimportant industry and re- 
mains of the cave hyena. 

At the base of the Late Magdaleiiian deposit {h) were 
found a few oval hand axes of quartzite of the same type as 
those from the Late Mousterian deposit (layer /) in the cave 
of Castillo. These doubtless fell from the edge of the plateau 
overhanging the cave during Magdalenian times. 

LaRiera—B. cave near Posada, Llanes, discovered in 1916 
by Count de la Vega del Sella, and explored by the same 
together with H. Obermaier. The stratification is as follows : 

g Asturian industry, very abundant. 

/ Azilian deposit, with harpoons. 

6 Azilio-Magdalenian. 

d Late Magdalenian, with harpoons with a double row of barbs. 
c A layer of red loam which originally lay on the plateau above the 
grotto, and fell during Magdalenian times. It contained a num- 
ber of hand axes of quartzite, belonging to the Acheulean. 

6 Late Solutrean. 

a The base, which has not yet (1919) been explored. 

Fonfria—a cave near Barro, Llanes, discovered and ex- 
plored in 1915 by Count de la Vega del Sella, whose account 
has not yet been published. The stratification is as follows : 

e Superficial stalagmitic deposit. 

d A layer of molluscs adhering to the stalagmitic covering. 
c A black deposit with quartzite implements of Asturian type. 
h Sterile layer of red clay. 
a A small Magdalenian deposit. 

In the region of Ribadesella are found the following : 

La Ciievona — ^in Eibadesella, which contains Early Mag- 
dalenian deposits, was excavated in 1915 by E. Hernandez- 
Pacheco and P. Wernert. Later researches w^ere made in 
1916 by Count de la Vega del Sella and H. Obermaier. 
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Viesca — eave in Eibadesella containing industrial re- 
mains wliieli probably belong to tbe late Magdalenian, was 
excavated in 1915 by E. Hernandez-Pacheco and P. Wernert. 

Cueva del Rio — a eave in Ardines near Eibadesella, exca- 
vated by E. Hernandez-Pacheco and P. Wernert in 1915, con- 
tains industrial remains belonging to the Azilian ( I ) and 
probably to the Early Magdalenian. 



Fig. 79. Triangular hand ax of quartzite from the Cueva del Coiide, 
Tuhon, now in the collection of Count de la Vega del Sella. 
One-half actual siz'e. 


Ferrdn (Pena de Ferrdn ) — a cave near Iiifiesto explored 
by A. Argiielles, which contains a Magdalenian deposit with 
harpoons of Cantabrian type with one row of barbs. 

Cueva del Conde {Cueva del Forno ) — a cave near Tunony 
Santo Adrianoy discovered and explored in 1915 by Count de 
la Vega del Sellay whose resnlts are as yet unpublished. The 
stratification reported is as follows : 

c Dark earth, recently disturbed^ — 25 cm. — containing abundant 
implements of quartzite and a few of flint, some of which are 
forms typical of the Late Aurignaeian. 
h Dark reddish layer— 25 cm.— containing numerous implements 
of coarsely worked quartzite, also flint implements, scarce but 
typical, some plain bone awls, and fragments of bone points 
with cleft base, belonging to the Middle Aurignaeian. One molar 
of Merck's rhinoceros. In the same layer were found implements 
typical of the Early Mousterian, generally much weathered, 
characterized by a thin and narrow hand ax of triangular form 
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(Figure 79) and by small implements. These are doubtless due 
to some early disturbance of the deposit. 
a Sterile layer of red elay. 

CoUubil—a cave near Oangas de Onis, in the district of 
Amieba, discovered and explored by Count de la Vega del 
Sella, whose results are as yet unpublished, Avhich contains 
a Magdalenian industry consisting exclusively of imple- 
ments of quartzite. 

In the region of Oviedo are found the following : 

S of 0 x 6 — a cave in the district of San Pedro de Nora, 
near Trubia, discovered and explored (1915-1916) by Count 
de la Vega del Sella in collaboration with H. Obermaier. It 
contains a Magdalenian deposit with a harpoon with one 
row of barbs, and an awl ornamented with a conventionalized 
ibex head. 

Soto de las Regueras — Grade, in the zone of high alluvial 
deposits lying between Valduno and Soto de las Regueras, 
has afforded Acheulean hand axes in quartzite, discovered 
in 1915 by J. Cabre. 

Ctieva de la Paloma — ^near Soto de las Regueras, Grado, 
explored in 1914-1915 for the Comision de Investigaeiones 
Paleontologieas y Prehistoricas under the direction of 
E. Hernandez-Pacheco with the cooperation of Count de la 
Vega del Sella both years, of J. Cabre in 1914, and of 
P. Wernert in 1915. A treasure seeker had so completely dis- 
turbed the deposits that in no single spot was it possible to 
establish a clear and trustworthy stratigraphic succession. 
The following grouping, therefore, must be considered as a 
purely arbitrary restoration, and as correcting our earlier 
expressed views, founded on the report of others. 

d Recent detritus containing remains from the Age of Metals and 
from Neolithic times, apparently with numerous Neolithic 
sepultures. 

c Azilian industry, abundant in typical flints and various bone 
awls, also one flat harpoon. 

b Late Magdalenian, ineluding harpoons with one and two rows of 
barbs (some with the base perforated laterally), various engrav- 
ings, and a number of bone implements such as awls, spatulas, 
and javelin points (Figure 46). 
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a Early Magdalenian, including an undeeorated ceremonial staff, 
•various engravings on bone and bosses of stone, fine needles, 
and a quantity of other bone implements. 

Fe%a de Gandamo — a cave near San Eoman de Candamo, 
wMch contains a scanty Solutrean deposit with remains of 
cave hyena and marmot, found in 1916, in a small cave 
directly adjoining the above, by E. Hernandez-Pacheco and 
P. Wernert, and explored by them. 

BTJBGOS 

Acena — a rock shelter near Santo Domingo de Silos, dis- 
covered in 1910 by J. Carballo and Saturio Gonzalez, which 
contains Late Paleolithic deposits, probably Anrignaeian, 
with points of La Gravette type. 

Barranco del Bio Lobo — a rock shelter near Montoria del 
Pinar, containing a deposit which is probably Mousterian, 
discovered by H. Breuil and Saturio Gonzalez. 

Cueva del Cahallon — a cave near Ona, discovered and ex- 
plored in 1915 by J. M. Eodriguez Fernandez, which contains 
a Magdalenian deposit with a ceremonial staff (baton de 
commandement) ornamented with a conventionalized ibex 
head. 

La Blanca — a cave near Ona, discovered and explored by 
J. M. Eodriguez Fernandez, which contains traces of Auri- 
gnaeian ( ?) and Mousterian industry with remains of the 
beaver. 

LOGBONO 

Pena de la Miel — ^the lower cave, on the bank of the river 
Iregua, discovered by L. Zubia and explored by L. Lartet 
in 1865, containing Late Palaeolithic deposits. 

The Palffiolithic stations so far discovered in central Spain 
are found in the following provinces : 

SALAMANCA 

Salamanca and environs — ^numerous indications of Aeheu- 
lean and Mousterian occupation, found partly u'pon, and 
partly embedded in the diluvial shotter terraces of the river 
Tormes. The discovery sites occur both on the left bank 
(Matadero, Puente de Oarpihuelo, Teso de la Peria) and on 
the right (Toma de Aguas), and have afforded finely worked 
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hand axes and similar implements of qnartz and quartzite. 
They were discovered in 1921 by H. Obermaier, and their 
investigation has been carried on by Oesar Moran. 

SOBIA 

Barranca del Rio Ucero — a scanty Mousterian deposit in 
the Open, discovered in 1912 by H. Brenil and Satnrio Gon- 
zalez. 

Cerrada de la Solana — -a rock shelter near Carrascosa de 
Arriba, Caracena, discovered in 1912 by J. Cabre, whose 
resnlts are as yet unpublished. It contains an Aeheulean de- 
posit with very characteristic hand axes in quartzite. 

Torralba — ^near Puencaliente de Medinaceli. This station 
is situated on the northern slope of the Sierra Ministra at a 
height of 1112 meters above sea level, and at the junction of 
the Soria railroad with the line from Madrid to Saragossa. 
This Palaeolithic industry is found embedded in the shore of 
an ancient lake and constitutes an absolutely uniform de- 
posit of clay sediment, 50 to 90 cm. in depth. The fauna and 
industry are remarkably homogeneous, from which it would 
seem impossible that there has been any secondary inter- 
mixture with elements belonging to later ages. Above this 
deposit lies sterile marl, over three feet in depth, and above 
that is a layer of weathered red clay. 

This deposit was discovered through digging a trench in 
the course of railroad construction, in 1888, and numerous 
remains of elephants were collected at the time, part of 
which were acquired by the School of Mines in Madrid. But 
our knowledge of its nature is due to the systematic study 
and exploration of the site by the Marquis of Oerralbo, who 
has devoted himself to this work ever since 1907 (30), 

The fauna includes the straight-tusked elephant, a few 
specimens of which somewhat resemble the southern ele- 
phant, and also the rhinoceros, wild ox, stag, and horse.® 
The industry is a well-advanced Chellean, as shown by a 
series of hand axes in quartzite and chalcedony. The worked 
hand axes of limestone are exceedingly primitive in type, 
doubtless because of the difficulty of working such unpromis- 
ing material (Figures 21, 24, 25, and 80). The small artefacts 
associated with these are variable in type, some being primi- 
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tive and others quite well developed, as is also the case with 
contemporary deposits in France. 

It is very probable that other deposits of the same nature 
will be found in the neighboring territory close to the same 
ancient lake. This seems to be indicated by the remains of 
fossil animals recently discovered near Ambrona. 



Fig. 80. Two Cliellean hand axes, one of quartzite and one of clial- 
eedony, from Torralba, now in the collection of the Marquis de 
Cerralbo, 


Two-fifths actual size. 
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SAEAGOSSA 

In the environs oi Saragossa — ^traces of Chellean and 
Achenlean industry were found in the alluvial deposits of 
the river Ebro, according to preliminary investigations 
made by H. Ohermaier in 1918 and 1919. 

GUADAXiAJAKA 

Environs of Aguilar de Anguita and Alcolea del Pinar — 
deposits in the open which probably include Late Paleolithic 
industry, and certainly Tardenoisian. ( Collections of the 
Marquis of Cerralbo.) 

Casas de Uceda — near Cogolludo, with Mousterian indus- 
trial remains in the open, along the Jarama River, discov- 
ered in 1921 by J. Perez de Barradas. 

MADRID 

The sites described below are all in the neighborhood of 
the city of Madrid. The following are found on the right 
bank of the river Manzanares: 

Casa de Campo — with Mousterian industry discovered by 
J. Perez de Barradas at a depth of two meters, embedded 
in red loam (31). 

San Isidro — a site exceedingly rich in Palaeolithic ma- 
terial, served for many years as a source of sand and gravel 
for the neighboring city. More than fifty years ago the 
geologist, Casiano de Prado (32), aroused great scientific 
interest in the place, and following him a number of special- 
ists explored it, but, unfortunately, no systematic observa- 
tion and research were made in regard to the stratification, 
fauna, and industry. The sand pit is now worked out and 
destroyed, and we are therefore reduced to reconstructing 
the following arbitraiy industrial stratification, based on 
the indications given by early investigators and on the traces 
still visible in what remains of the section. 

e Sand with clay and vegetable mould 1.5 m. 

d Reddish gray sand, almost all coarse, part with hori- 
zontal stratification, part contorted, containing 
some beds of clay 7-8 m. 

c Dark bluish gray clay with elephant remains and 
pockets of fine white sand, indicating former pools 
of water 


.3-3 m. 
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h Gravel formed by swift-flowing water 3 m. 

C. de Prado and other early investigators refer to the 
' faet that there was in this deposit an arch^ologic 
horizon with fannal remains (elephant). In truth, 
and in view of the specimens in the Anthropological 
Museum of Madrid, which consist of a small series 
of typical Chellean implements more or less worn 
and rounded, ive consider that they could be de- 
rived only from this level (Figures 22, 23). 
a Base — ^Middle Miocene deposits with remains of Anchi- 
therium and Mastodon angustidens. These deposits 
form the actual bed of the Manzanares in which the 
river flows. 



Fig. 81. A sandstone hand ax (coup de poing) of Early Acheulean 


type from San Isidro. 

One-third actual siBe. 

Layer e and especially layer d comprise the Acheulean 
deposits, which appear to have been quite prolific in indus- 
trial remains. These include magnificent types of Early 
Acheulean implements which have not been waterwom 
(Figures 27-30 and 81). From the various indications 
it may be gathered that this industry was distributed 
throughout the deposit of sand — not uniformly, however. 
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but in several strata, separated from each other by sterile 
layers. The Same seems to have been the case with the fauna, 
which consists of stag, wild ox, horse, and an elephant re- 
lated to the straight-tusked elephant group. There are also 
indications of Late Acheulean and Mousterian industry. It 
must not be overlooked that among the specimens in the 
Anthropological Museum of Madrid there are some modem 
forgeries. 

In view of the loss to science at San Isidro, it is the more 
gratifying to know that, ever since 1914, Paul Wernert has 
devoted himself to investigating the neighborhood of Ma- 
drid in accordance with the latest scientific methods. 
Through his researches — ^most ably supported by Jose 
Perez de Barradas— it is shown that, especially during the 
Early Paleolithic, the region of the Manzanares was thickly 
settled, and therefore promises to be of prime importance 
for the history of Paleolithic man in western Europe. 
Although the discoveries of Paul Wernert and J. Perez de 
Barradas (33) have just recently been published (in part), 
it is to their especial friendship that I am indebted for the 
complete list and descriptions following. 

Sand pit o/ Martwies— discovered and studied 
by P. Wernert and J. Perez de Barradas. The stratification 
is as follows : 


g Vegetable mould. 
f Eeddish sand. 

e Dense clay 3.5 m. 

d Fine sand 2. m. 

c Greenish clay . 1.4 m. 

h Comparatively fine gravel 3.5 m. 


with Early Mousterian industry, including triangular 
hand axes, disc-shaped nuclei, points, scrapers, Levallois 
flakes, and blades of flint and quartzite. 
a Tertiary deposits. 

Sand pit of Domingo Portero— discovered and studied by 
the same. Stratification as follows: 


c Vegetable mould. 

h Fine gravel, with Early Mousterian industry. 
a Tertiary deposits. 
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Tile Min of Don J -discovered and studied by the 
same, contains clayey reddish sand with Late Monsterian 
industry. 

Tile Min “Parador del Sol” — discovered and studied by 
the same, contains sand and gravel with Ohellean industry. 

Sand pit “Vaquerias del Torero” — discovered and 
studied by the same. Stratification as follows : 



Pig. 82. Small hand axes of quartzite belonging to the Mousterian, 
from the Vaquerias del Torero, Madrid, now in the collection of 
P. Wernert and J. Perez de Barradas. 


One-third act uaJ sise. 

Ji Vegetable mould. 
g Dense clay, with remains of wild ox. 

/ Gravel and sand, with Early Monsterian implements (Figure 
82). 

e Clay, with remains of wild ox. 

d Pine gravel, with various phases of Acheulean industry, including 
typical hand axes, 
c White sand. 

b Gravel, with coarsely worked and much worn hand axes of very 
primitive Ohellean type. There are also small implements, not 
waterworn and therefore more recent. 
a Tertiary deposits. 

Sand pit ‘^La Parra^^ — discovered and studied by the 
same, contains sand with Monsterian industry. 
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BotiUo—dimoYeTed and studied Iby tlie same. Stratifica- 
tioii as follows.: 

h Vegetable mould, witli Neolithic flints, fauna,, and pottery. I 
g Clayey earth, with remains of Neoiithie huts. 

/ Pine gravel mixed with reddish sand, containing a Mousterian in- 
dustry of great interest on account of the hand axes, double- 
ended points C'pseudo-Solutrean^’), discs, plain points, 
scrapers, planing tools, and blades, together with remains of 
horse, wild ox, and stag, and shells of the genus Nassa. 
e. Clay, with layers of fine sand, containing Acheulean industry. 
d White sand, with an industry in blades of a very specialized type, 
which seem to intimate the possible existence of a hitherto un- 
known Early Palaeolithic ‘‘Pre-Capsian” industry, together 
with remains of stag and horse. 
c Sand. 

1) Coarse gravel, with Acheulean industry 'intermixed with older 
Chellean types, and remains of horse. 
a Tertiary deposits. 

Sand pit Prado de los Laneros ’^ — discovered and 
studied by the same, contains sand with Mousterian in- 
dustry. 

El Atajillo — discovered and studied by the same, contains 
loam with industrial remains belonging to the Late Pateo- 
lithic, presnmahly Anrignacian. 

Lopez Canamero — discovered and studied by the same. 
Stratification as follows : 

d Vegetable mould. 

c Earth with Neolithic pottery, flints, and fauna. 
h Reddish sand with fine gravel. Mousterian industry. 
a Tertiary deposits. 

Portazgo tile Mhv — discovered and studied by the same. 
Stratification as follows : 

g Vegetable mould. 

/ Reddish clay intermixed with fine gravel. Late Palaeolithic in- 
dustry of Early Aurignacian or Gapsian type, consisting of 
graving tools (burins), scrapers, discoidal planing tools, blades, 

, ' etc. Paiina^ — horse. 

e Whitish clayey earth, with Late Mousterian industry of Ahri 
Audi type. 
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Reddish sand. 
c Clay. 

h Fine gravel, with indications of Early Palseolithic industry con- 
sisting of a Mousterian subsequently intermixed with Acheu- 
leaii and mueli worn Chellean implements. 
a Tertiary deposit. 

The sites directly following lie within the municipal limits 
of Villaverde, south of Madrid. 

Las Carolmas — discovered in 1911 by Alejandro Guinea 
Unzaga, and studied in 1916 by H. Obermaier (34). Stratifi- 
cation as follow^s : 

g Vegetable mould 30 

with remains of the Age of Copper. 

/ Dense clayey sand 120 

e Dense gray sand 

d Fine reddish sand 30 

c Dense gray clay 35 

h Fine whitish sand with pockets of clay 35 

with industry of the Abri Audi type, that is to say, 
transitional from the Early to the Late Palaeolithic. 
a Pine sand, with Mousterian industry and remains of 
hare. 

Sand pit Fuente de la Bra/a— discovered and studied by 
P. Wernert and J. Perez de Barradas. Stratification as 
follows: 

/ Vegetable mould. 

e Red clay with Late Pateolithic industry. 
d White earth. 

c Clayey sand, with Early Mousterian industry. 
h White sand. 
a Tertiary deposit. 

Pozos de Feito — discovered by the same. Stratification as 
follows: 

d Vegetable mould. 

c Deposit consisting of alternate layers of gravel, sand, and clay. 
6 Gravel, wdth Mousterian industry. 
a Tertiary deposit. 

Casa del Moreno — discovered by the same. Stratification 
as follows: 


- 40 cm. 

“130 cm. 
50 cm, 

- 40 cm. 

- 45 cm. 
“100 cm. 
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e Vegetable mould. 

d White earth, with Palaeolithie industry of indeterminate char- 
acter, 
c Clay. 

6 Gravel, with Mousterian industry, 
a Tertiary deposit. 

Los Rosales — ^discovered by the same, contains loam and 
sand with Monsterian industry. 

Villaverde Bajo (section by the railway station) — dis- 
covered by the same, contains loam with an exceedingly fine 
Acheulean industry. 

Olivar de la Granja — ^in the valley of the Culebro Brook, 
within the municipal limits of Getafe, discovered by the 
same. Stratification as follows : 


/ Vegetable mould 

10 

cm. 

e Loam 

90 

cm. 

d Keddish. sand 

270 

cm. 

c White sand 



h Whitish sand with Mousterian industiy 

30 

cm. 

a Reddish sand with Mousterian industry 

80 

cm. 


Stations situated on the left bank of the Manzanares, and 
also within the neighborhood of the city of Madrid, are the 
following : 

Las -situated in the district of Las Delieias and 

actually within the limits of the railway station of the line 
from Madrid to Caceres, was discovered in 1917 by Ale- 
jandro Guinea IJnzaga, and explored by H. Obermaier and 
P. Wernert (35). Stratification as follows : 

d Vegetable mould mixed with clay, with indications of 

Paleolithic industry 120 cm. 

c Dense clay 150 cm. 

b Sandy deposit 5-8 cm. 

a Tertiary clay. 

At the base of layer c, in layer h, and on the surface of 
layer a was found an industry typical of the final Acheulean, 
with exceedingly fine and thin hand axes, so perfect as 
almost to recall the Solutrean types (Figure 32). 

Cerro Negro — within the municipal limits of Vallecas, dis- 
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covered by P. Wernert and J. Perez de Barradas/ contains 
an Aclieiiiean industry in a deposit of greenish clay. 

Ul x4 0 — within the municipal limits of Villaverde 
and about six and a quarter miles south of the site of San 


Fig. 83. Discovery site of El Almendro, Villaverde, in the neighbor- 
hood of Madrid. These deposits, which contain an Early Mous- 
terian industry with numerous hand axes, are about 50 feet above 
the present river bed of the Manzanares. The place is shaded by a 
large solitary almond tree (in Spanish, ^^almendro”) from which 
the site receives its name. 

Isidro (Figure 83), discovered by the same (36). Stratifica- 
tion as follows : 

I Gravel, not verj' coarse, with Early Mousterian industry which 
includes numerous hand axes. At the base an industry which 
may possibly be Chellean. 
a Gypseous marl of the Tertiary. 

La Gavia — ^within the municipal limits of Villaverde, dis- 
covered by the same (37), contains sand with Mousterian 
industry. 

Stone Qtiarries of Vallecas — discovered (1919) and de- 
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scribed by H. Obermaier, P. Wernert, and J. Perez de Bar- 
radas (38). The railway cutting at this site shows the fol- 
lowing stratification: 

/ Humus. 
e Loam. 

d Loamy sand with abundant Mousterian industry, 
c White sandy marl. 

h Bed sand, with an industry transitional from Aeheulean to Mous- 
terian. 

a Grayish green marl with a scanty Aeheulean industry. 

Besides these, a number of discoveries of secondary im- 
portance have also been made in this region, chiefly in the 
open and scattered over the surface. 

Algete — ^near Alcala de Henares, a Chellean site lying 
between the village of Algete and the Jarama Eiver, dis- 
covered in 1921 by J. Perez de Barradas. 

Las Zorreras — ^near Aleobendas (Colmenar Viejo), an 
Aeheulean site, discovered in 1921 by the same. 

TOLEDO 

lllescas — a station in the open, with indications of indus- 
trial remains suggestive of the Mousterian and Late Palaeo- 
lithic cultures, discovered by L. Fernandez-Navarro and P. 
Wernert in 1917. 

Toledo — ^Quaternary shotter on the right bank of the 
Tagus, with atypical implements of the Early Palaeolithic, 
discovered in 1920 by J. Perez de Barradas (39). 

CIUDAD BEAL 

La T ah erner a {Hos del Rio Frio) — a rock shelter near 
Solanilla del Tamaral, containing a Late Palaeolithic deposit 
with atypical quartzites, discovered by H. Breuil and H. 
Obermaier in 1912. 

Chillon^neat Almaden, a deposit in the open, probably 
Ghellean and Mousterian, discovered by H. Breuil in 1916. 

CACEBES 

Alia — an important Mousterian deposit in the open, dis- 
covered by H. Breuil in 1916. 
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BADAJOZ 

All the stations in this province were discovered and de- 
scrihed by H. Brenil (40). 

Albuquerqiie-Codosera — a site in the open on the bank of 
the river Gevora, containing a Chelleo-Achenlean deposit. 

Merida — a site in the open, in the alluvial deposits of the 
river Guadiana, containing Ohellean implements of quartz- 
ite and sandstone. 

San Servdn (Calamonte) — a site in the open, south of 
Merida, containing Mousterian industry in quartzite. 

Alange — a site in the open, south of Merida, containing 
an Acheulean (?) industry. 

Muro de Helechosa — a site in the open, with an Early 
Palaeolithic industry in quartzite. 

Fuenlahrada de los Montes — an important site in the open, 
containing Acheulean industry in quartzite. 

Penalsordo — ^near Capilla, containing Mousterian indus- 
try in the open, and Ohellean (?) in the terraces of the river 
Zujar. 

Tamurejo Baterno — a site in the open, with Acheulean 
and Mousterian industry in quartzite. 

SOUTHEKN SPAIN 

CORDOVA 

Posadas-Almodovar del Bio — on the shores of the Guadal- 
quivir near the city of Cordova, containing Ohellean industry 
associated with remains of the straight-tusked elephant, 
according to Salvador Calderon and J. Vilanova. 

JABN 

Aldeaquemada — a site in the open, near Santisteban del 
Puerto, with a Mousterian industry in quartzite, discovered 
by H. Breuil and J. Cabre in 1913. 

Despenaperros — ^near Santa Elena, which contains imple- 
ments of quartzite belonging to the Early Palseolithie. 
According to J. Calvo and J. Cabre (1916) they were found 
in the open in the “Atajo de los Arcos.” 

La Puerta — a site in the open on the shores of the Guada- 
limar, discovered by H. Breuil and J. Cabre, which contains 
Mousterian industry in quartzite. 
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Puente ikfocfeo— arcliaeologio deposits in the open in the 
olive gardens on the banks of the Gruadalimar between the 
bridge of Beas as far as the slope of the Botos de Campillo, 
and containing Chellean, Aeheulean, and Monsterian imple- 
ments in quartzite. The most important site extends about a 
third of a mile on either side of the Puente Mocho. Dis- 
covered by H. Breuil and J. Cabre in 1913, and described by 
J. Gabre and P. Wernert (41). 

CADIZ 

Areas de la Frontera — ^where traces of Palaeolithic in- 
dustry were found in the sulphur mine “Seiior del Perdon” 
by Claudio Sanz Arizmendi in 1908. The implements — ^made 
mostly of flint, more rarely of quartzite — were found in situ 
in the conglomerate which lies, almost horizontally, directly 
above the sulphur lode. I have seen the originals (eleven 
specimens), and they impressed me as belonging to a well- 
developed Monsterian. 

Lake Janda — ^where deposits in the open, mostly in con- 
tact with the “tierras negras” (black earth), have been 
found to the south and east of the lake. They belong to the 
Chellean, Aeheulean, and Monsterian cultures, and were dis- 
covered, some in 1913 by E. Hemandez-Pacheco and J. 
Cabre, and others in 1914 % H. Breuil (42). The presence of 
any Late Palaeolithic industry is very doubtful. 

Los Barrios and Castellar de la Frontera — ^north of Alge- 
eiras, where H. Breuil discovered, in 1916, Chellean and 
Aeheulean implements of quartzite, very much worn, em- 
bedded in Pleistocene gravels. 

The Rock of Gibraltar — ^until very recently has yielded 
only fossil remains, nor did the latest excavations of 
W. L. H. Duckworth show any traces of Palaeolithic in- 
dustry. In 1919, however, H. Breuil discovered a rock shelter 
at the foot of Rock-Gun and opposite the Devil Tower, which 
contained hearths of Pleistocene age. Stone implements 
were very scarce, but unmistakably of Monsterian type. The 
fauna included the horse, wild ox, brown bear, wild boar, 
stag, ibex, and rabbit, with remains of tortoise and numerous 
molluscs (43). The human skull of Pleistocene age found in 
Forbes Quarry is described on page 288. 
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MALAGA 

Bobadilla — a site in the open, with Mousterian industry, 
in part beneath a layer of clay, discovered in 1912 by H. 
Breuil, H. Obermaier, and J. Cabre. 

Hoyo de la Mina— a cave near La Cala del Moral in the 
environs of the city of MMaga, discovered by M. Such in 
1917, which contains abundant Neolithic material and also 
a Palaeolithic deposit. The excavations, which are but just 
begun, have yielded numerous implements of flint — includ- 
ing various kinds of graving tools, small planing tools, and 
a few Tardenoisian forms — which give the impression that 
the industry should be assigned to the final phase of the 
Palaeolithic. The fauna consists of wild ox, horse, hare, and 
stag (44). 

GEANADA 

Explorations conducted in 1916 by H. Obermaier resulted 
in the discovery of the Palaeolithic stations desei'ibed below. 

In the region of Moreda are found the following : 

Pimtal — a cave in the foothills of the Sierra de Harana 
and within the municipal limits of Darro, which contains 
breccias with Mousterian industry and indications of Late 
Palaeolithic industry. Fauna — Ahorse. 

Hord — a cave, also within the municipal limits of Darro, 
with breccia containing a fine Mousterian industry with re- 
mains of stag and horse (Figure 84, c and d). In the open 
at the very foot of this cave were found indications of Mous- 
terian and Aurignacian industry. 

Llano de Huelago — a site in the open, west of the railway 
station of Huelago, where were found Paljeolithic flints of 
Mousterian (!) and Aurignacian age. 

In the region of Pinar are found the following : 

Gerillo de Orea — in the Barranco del Carrizal about a mile 
and a quarter north of Pinar, a deposit in the open, with Late 
Pateolithic industry. 

Puente de la B'arsor— about one-third of a mile east of 
Pinar, a station in the open with typical Mousterian industry 
and vestiges of a scanty Capsian (Figure 84, a and h). 

In the region of Iznalloz are found the following deposits. 
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all of which occur in the open, to the west and northwest of 
Iznalloz. 

Loma del Rubio — ^with indications of Mousterian (I) and 
Early Capsian industry, and perhaps also Late Capstan. 

Llano de la Venta de las Navas — with Mousterian and 
Aurignacian industry. 

Venta de las Navas — ^with Mousterian and Aurignacian 
industry. 

Hasa de la Cabana — ^with Mousterian, Proto-Aurignacian, 
and Capsian industry. 

ALMEBIA 

In the environs of Velez Blanco the three following sites 
were discovered by P. de Motos and H. Breuil. 

Ambrosio — a cave containing Late Capsian industry. 

La Cueva Chiquita de los Treinta—a rock shelter near 
Chirivel, with Capsian industry and a Solutrean (?) arrow- 
point. 

Fuente de los Molinos— a roek shelter Avith Late Capsian 
industry. 

In the neighborhood of Cuevas de Vera are the following: 

8 err on — a cave with Capsian industry, discovered by L. 
Siret. 

Caves of Zdjara— two caves with Capsian industry, dis- 
covered by L. Siret. 

Cueva Humosa — a cave near Albox, with Capsian in- 
dustry, discovered by L. Siret. 

EASTERN AND NORTHEASTERN SPAIN 

MUBCIA 

In the region of Mazarron-Lorca are the seven eaves 
named below, with Palaeolithic deposits, all of which were 
discovered by L. Siret (Figures 88 and 89). 

Palomarico — with Mousterian and Capsian industry. 

Las Perneras — with Mousterian and Capsian and a Solu- 
trean ( ?) laurel-leaf point. 

La Bermeja — ^with Mousterian, and Early, Late, and final 
phases of Capsian industry. 

Las Palomas — ^with Capsian industry. 

La Tazona — ^with Capsian industry. 
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Cueva de los Tollos — witli Capsian industry. 

Gueva del Tesoro — ^with Oapsian industry. 

There is also the rock shelter of Monte El Arahi, near 
Yecla, discovered by H. Breuil in 1914, with Oapsian in- 
dustry and one laurel-leaf point ( ?). 

ALBACETE 

Montealegre — a station in the open near the “Cortijo del 
Conde,” discovered by H. Ohermaier in 1916, with Late 
Palaeolithic industry. 

Minateda—a station in the open near Hellm, in the Ba- 
rranco del Canalize, with Mousterian industry, discovered 
by H. Breuil in 1916. 

ALICANTE 

Aspe — a station in the open, with Mousterian industry, 
discovered by D. Jimenez de Cisneros. 

Los Calaveres de Benidoleig—a cave near Benia, with 
Early Palaeolithic industry (one hand ax), and an atypical 
Late Palaeolithic industry, discovered by H. Breuil in 1913. 

Cueva del Cuervo — a cave near Ondara, with typical 
Mousterian industry, discovered by H. Breuil in 1913. 

VALENCIA 

Cueva del Parpallo — a cave near Gandia, explored by J. 
Vilanova, E. Bosca, and H. Breuil, containing Oapsian in- 
dustry and a flat stone with the head of a lynx ( ?) engraved 
upon it, discovered by Breuil (45) in 1913 (Figure 85). 

Las Maravillas (Gova de les Maravelles)- — a cave near 
Gandia, with Capsian industry, discovered by J. Vilanova 
and H. Breuil. 

San Nicolas— a cave near Ollerla, explored by E. Bosca, 
which contains Aurignacian industry. 

Cova Negra — a cave near Jativa, explored by J. Vilanova, 
E. Bosca, and M. Juan, which contains Early Aurignacian 
industry. 

El Collado — a deposit in the open, near Oliva, which con- 
tains an atypical Late Palseolithie industry, discovered by 
E. Bosca. 

La Truche (Turche) — a rock shelter near Bunol, with 
Capsian industry, discovered by H. Breuil in 1913. 
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TERTJBIi 

Cocinilla del Ohispo — a station in the open, near Albarra- 
cin, with Capstan industry, discovered by H. Breuil and 
J. Cabre. 

Calapatd — a rock shelter near Gretas, with Late Palseo- 
lithie industry, discovered by H. Breuil and J. Cabre. 



Fig. 85. A flat piece of limestone from the Cueva del Parpallo, en- 
graved with the head of a lynx( ?). After H. Breuil. 

Actual size. 

El Charco delAgua Amarga — a rock shelter near Alcaniz, 
with Late Palseolithic deposits investigated by J. Cabre in 
1914, and by H. Obermaier and P. Wernert in 1919. 

Dels Secans — a rock shelter on the Matarrana Brook near 
Mazaleon. Near this shelter, in 1917, L. Perez Temprado and 
J. Cabre found a number of stone implements which seem 
to be Palseolithic and suggest the Solutrean. 

Alcaniz — stations in the open, with traces of the final 
phases of Late Palseolithie industry, judging from the col- 
lection of V. Bardaviu Ponz. 

Albalate del Arzobispo — stations in the open, with traces 
of Palaeolithic industry. Judging from the collection named 
above. 

TAEBAGONA 

Constanti (!) — near Tarragona, reported as the dis- 
covery site of an Acheulean hand ax, but this is doubtful. 
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LBEIDA 

Cogul—a station in the open, near Lerida, with Late Cap- 
stan industry, discovered by Ramond Huguet. 

BARCELONA 

Romani (Bauma del Fossar Veil)— a rock shelter near 
Capellades-Igualada, discovered by Amador Romani 
Guerra in 1909, and explored by the same and by L. M. 
Vidal (46). Stratification as follows: 

b Magdalenian deposit, with many implements of flint and a few 
of bone. The presence of a human thigh bone and of a great 
number of perforated marine shells {Cyprcea pyrum, Nassa 
reticulata, Nassa mutabilis, Nentula neritea, Pleurotoma, Mitra 
striatula) gives ground for the supposition that these may be 
the remains of a Paljeolithic sepulture that has been subse- 
quently destroyed. Accompanying fauna- — ^bear, cave hyena, 
wolf, stag, horse, ibex, wild boar, and rabbit. 
a Mousterian deposit which we consider as probably of the Abri 
Audi type, a cultural phase intermediate between the final 
Mousterian and the Early Aurignaeian. Accompanying fauna 
— cave hyena, stag, horse, and a species of lynx. 

Agut — a site near Capellades-Igualada, discovered by 
J. Agut in 1910 and explored by A. Romani Guerra and L. M. 
Vidal. Part of the material found here appears to be Palaeo- 
lithic but hardly typical, possibly an atypical Aurigna- 
cian (?). Among the specimens are four human teeth of 
uncertain age. 

GEEONA 

Cans de les Qoyes {Caus de las Gojas ) — on the river Ter 
near San Julian de Ramis are two Palaeolithic caves which 
we shall term San Julian de Ramis I and II (47). 

No. I, explored in 1898 by M. Palol and P. Vinas, contains 
rather atypical artefacts, belonging probably to the final 
Magdalenian and to the Azilian. 

No. II, explored in 1916 by M. Pallares and P. Bosch 
Gimpera, has been studied by P. AVernert, whose conclu- 
sions are as yet unpublished. It contains an important Solu- 
trean industry with laurel-leaf points, typical shouldered 
points, and also a new regional variant of the shouldered 
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point (Figure 91, b). Associated fauna— woolly maramoth, 
stag, lioi’se, rabbit, and a species of lynx (partZeWtts). 

Serinyd {Bora Gran d’en Carreres}~nea,v Serinya- 
BesaM, discovered in 1866 by J. Cata, and excavated by 
Pedro Alsius del Torrent (1871), E. Harle (1881), and 
others (48), which contains traces of Azilian and, in par- 
ticular, a :^e Magdalenian industry, including a consider- 
able number of bone implements. Among these are harpoons, 
both with single and double row of barbs, and an awl en- 
graved with conventionalized ibex heads. There are also 
several modern forgeries in bone. The fauna includes wolf, 
horse, wild ox, Pyrenean ibex, chamois, stag, reindeer, roe 
deer, Dama deer, rabbit, wild boar, and a species of lynx 
(pardellus) . 

Banolas — ^^vhere an isolated human lower jaw was dis- 
covered, but without any accompanying Palaeolithic arte- 
facts (page 288). 

PORTUGAL 

Up to the present time the Palaeolithic stations discovered 
in Portugal (49) belong almost exclusively to the Early 
Palaeolithic, which seems to be very abundant. The material 
employed in making the implements is generally quartzite, 
which makes it often difficult to determine the exact cultural 
stage. The most important sites are here enumerated. 

In Lisbon and its environs are found the stations of Casal 
do Monte, Monsanto, Casal das Osgas, Amoreira, Agonia, 
Boticaria, Estrada de Aguda-Quelus, Minho das Cruces, 
Bica, Pedreiras, Casal da Berra, Penas Alvas, Alto do 
Duque, 8anto-Antdo-do-Tojal, Zambujal, and others, con- 
taining typical Chellean, Acheulean, and abundant Mous- 
terian implements, according to C. Eibeiro, P. Ohoffat, 
Mesquita de Pigueiredo, V. Correia, J. Fontes, P. Bouvier- 
Lapierre, H. Breuil, and other investigators. 

The implements are generally found in the open, on the 
surface of the ground, but in some eases they have been 
found in situ, as, for instance, in the trenches of “Oalgada 
dos Mestres” at Monsanto. 

Rahicha — ^in the valley of Alcantara in the district of 
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Lisbon, discovered by A. A. da Fonseca Cardoso, contains 
Chellean (and Acbeulean?) industry. 

Caldas da Mainha D. Leonor-Obidos— in the district of 
Leiria, has yielded, according to F. Alves Pereira, both 
Chellean and Acbeulean implements found in the open. 

Furninha — a cave in Peniche, Cabo Carvoeiro, in the dis- 
tinct of Leiria, explored by N. Delgado. The fauna, according 
to E. Harle, includes remains of bear, striped hyena, wildcat, 
lynx, leopard, and Merck’s rhinoceros. Traces of Mousterian 
industry were found at a depth of thirteen feet, and at 
twenty-three feet a hand ax of Chellean aspect. 

Leiria — where Chellean hand axes have been found by C. 
Eibeiro, E. Cartailhac, and Tavares Proenga. 

Mealhada — ^in the district of Aveiro near Coimbra, dis- 
covered by Costa Simoes and studied by C. Eibeiro, N. Del- 
gado, P. Choffat, and J. Pontes, which contains Chellean 
(Acbeulean) hand axes scattered through the alluvial de- 
posits and associated with remains of the straight-tusked 
elephant, stag, and horse. 

In Oporto and its environs — ^namely, at Oporto, Pagos, 
Ervilha, and Gastello do Queijo — ^industrial remains of Chel- 
lean, Acbeulean, and Mousterian type have been found, 
according to F. de Vasconeellos, C. Eibeiro, and P. Pontes. 

Arronches — ^in the district of Portalegre, where Chellean 
and Acbeulean implements, found for the most part situ 
embedded in the ancient terrace of the river Caya, were dis- 
covered in 1916 by H. Breuil. 

Only scanty vestiges of Late Palaeolithic industry have 
been found in Portugal, barely sufficient “to justify the 
assertion of its existence” (H. Breuil). Certain “indica- 
tions” of such are found at sites in the open near Lisbon, 
which might be attributed to an “Aurignacio-Capsian” in- 
dustry. 

Serra dos Molianos — a grotto near Alcobaga, also con- 
tains blades of “Late Palaeolithic aspect,” according to 
Breuil. 

Casa da Moura — ^grottos near Cesareda which are still 
more interesting. Here Breuil reports finding, in deposits 
with fossilized remains of rabbits, fragments of stag horn 
javelins together with blades, flakes, planing tools, blades 
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with blunted back, etc., which “seem decidedly Magdale- 
nian. ’ ’ This last word signifies, of course, for this region, 
the Late Capsian. 

The stations of Mu gem — in the' valley of the Tagus, may 
be considered as Tardenoisian (pp. 324-326). 

Grlancing over the discoveries so far known, we are im- 
pressed by the fact that the Early Palaeolithic culture was 
certainly abundantly distributed throughout the whole 
Iberian Peninsula. It is true that, as yet, no Pre-Ohellean 
deposits have been found, but it is none the less certain that 
the presence of typical Chellean industry has been already 
demonstrated in the south, at Lake J anda, in the region of 
Algeeiras, on the banks of the Guadalimar near Puente 
Moeho, and at Posadas; in the center, in the region of 
Madrid, and at Torralba ; and in the west, in Estremadura, 
and in Portugal. It is, doubtless, an accident that as yet this 
culture has not been found in northern Spain; and it is to 
be expected that before long its presence here also will be 
demonstrated. 

Moreover, there are numerous deposits with Aeheulean 
industry, and it is not always possible definitely to dis- 
tinguish this at all the sites from the preceding Chellean 
stage. This difficulty is partly due to the fact that at most 
of the stations in the open — such as Lake Janda and Pueirte 
Moeho — human occupation has been continuous, resulting 
in an intermixture of materials. In other cases the material 
chiefly used for the manufacture of artefacts is quartzite, 
which is hard to work and often results in coarse and clumsy 
forms which are very difficult to distinguish and classify. 

Aeheulean industry is found in the south in the same 
places named above for the Chellean; in the center, in the 
environs of Madrid and at the rock shelter of Cerrada de la 
Solana ; in the west, in Estremadura and in Portugal ; and 
in the east, at Constanti and at the cave of Benidoleig. In 
the north there are the two deposits at Castillo, as well as 
Astillero, San Felices de Buelna, Panes, and Posada — their 
industry characterized by implements generally large, 
clumsy, and more or less either amygdaloid or disc-like in 
form. 

The Mousterian industry is found in all parts of Spain, 
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and when it has been investigated and studied in detail it 
will be possible, in all probability, to distinguish various 
local phases of its evolution. As a local form we have already 
drawn attention to the Mousterian quartzite implements at 
Castillo (Figure 71) and at the cave of Morin — both in the 
province of Santander — ■which are not in any sense hand 
axes, but rather large and comparatively narrow flakes with 
the under side un worked. 

If we consider that the true Chellean is entirely wanting 
in central Europe, we are driven to the conclusion that this 
culture reached Prance and England, not from the east, 
but from the south. As connecting links between these 
countries and northern Africa we find Italy and — still more 
important— Spain. The Strait of Gibraltar was by no means 
an impassable barrier, as it would have been quite possible 
to cross it on some primitive kind of raft. The same route 
was followed by the Acheulean culture, while the Mousterian 
— ^in our opinion — reached Spain by way of northern 
Europe, as has been previously set forth (see pp. 88-90 and 
Figure 37). This explains w%, in many cases, a typical 
Mousterian industry is found actually intermixed 'with types 
of the Late Acheulean, so that here (as also at Saint-Acheul 
in northern France) the triangular hand ax occurs fre- 
quently in Mousterian deposits. 

Of special importance in this connection is the fact that 
the Mousterian industry of Madrid — ^which has already been 
the subject of expert and detailed investigation at the sand 
pit of Sotillo and other sites— presents in certain strata, in 
addition to the ordinary types of implements found in all 
Mousterian deposits, fine flint blades and other similar 
types, such as blades with blunted backs, scrapers, etc. 
These show a surprising similarity to Late Palaeolithic work, 
although their stratigraphic position indicates that they are 
much older. This suggests the hypothesis that, on the intro- 
duction of the typical Mousterian and contemporary with 
it, another cultural phase, essentially different from the 
Acheulean and Mousterian, was already established, at least 
in certain parts of central and southern Spain. Perhaps it 
originated in Africa, and it might be designated — provi- 
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sionally— as “Pre-Capsian,” since its typical forms might 
easily be considered as precursors of the Capsian' industry. 

Par more complicated, especially in Spain, is the suc- 
cession of the Late Palseolithie industries. As we have 
already had occasion to insist (page 114), the Mousterian 
in northern Africa is followed by the Early Capsian. This 
Capsian phase is characterized by a mixture of forms be- 
longing to the Early Aurignacian (Chatelperron point) and 
to the Late Aurignacian (La Gravette point) — forms which 
in Prance are found separated by a Middle Aurignacian in- 
dustry (Pigure 86) . 



Fig. 86. Capsian implements from Tunis, Africa, showing their 
course of evolution from the primitive flake with blunted back (1) 
through forms resembling the types of Chatelperron and La 
Gravette into the final geometric types. After H. BreuiL Localities: 
2, 9 El Mekta. 4, 6 Ain Kerma. 3, 7, 8, 10 Bir Khamfus. 5 Sidi 
Mansour. 


Three-fifths actual siee. 
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Unfortunately hardly any systematic excavations have 
been made in central and southern Spain, where also, up to 
the present time, no sites have been found with a number of 
superimposed industrial deposits belonging to the Late 
Pateolithic. In spite of this, and thanks chiefly to the in- 
vestigations of L. Siret, it is possible to draw the conclu- 
sion that the industries of these regions present striking 
analogies to the Capstan of Africa, and that during the 



Mg. 87. Map showing the distribution of the Early Capsian and 
Anrignacian industries in the Iberian Peninsula. Dots indicate the 
extension of the Early Capsian {=Early and Late Aurignaeian), 
and dashes indicate the extension of the Middle Aurignaeian. 

Aurignaeian stage Spain constituted a route of migration 
from Africa to Prance. The Middle Aurignaeian, on the 
other hand, is of northern (French) origin, and apparently 
extended southward only as far as the Cantabrian region, 
where it is typically represented at the cave of Castillo, the 
cave of Morin, Homos de la Pena, the Cueva del Conde, and 
other sites (Figure 87). 

Similar conditions prevailed during the second half of the 
Late Palaeolithic, corresponding to the Solutreo-Magdale- 
nian in France. Central and southern Spain were absolutely 
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under the influence of the Late Capsian of northern Africa, 
and during this period the types of the Early Oapsian were 
modified, generally through a reduction in size and an evolu- 
tion toward the geometric forms (Figures 88 and 89), 
gradually acquiring the final aspect of the “ Tardenoisian. ” 
This industry, which is a continuation of the final phase of 
the Capsiau, is discussed in Chapter X. 



Pig. 88. Capsian implements. Left : Lateral graving tools with trans- 
verse retouch, from Tunis. After H. Breiiil. Bight: Similar types 
from Murcia, after L. Siret. Localities : 1, 3 Cueva del Palomarico. 

2 Cueva de las Perneras. 4 Cueva de las Palomas. 

One-half actual sise. 

The true Solutrean culture penetrated from France (page 
119), it would seem, only into the north of the Iberian 
Peninsula (Figure 90). Here it is found in the Cantabrian 
region, especially in Santander and Asturias— -the only 
provinces which have already been systematically explored. 
The Early Solutrean, characterized by laurel-leaf points, 
has been found in the caves of Castillo, Hornos de la Pena, 
Cueto de la Mina, and others. The Late Solutrean has been 
identified in the caves of Altamira, Morin, Camargo, Riera, 
Balmori, and Cueto de la Mina. Implements found in this 
more recent industrial deposit include typical laurel-leaf 
points with base either slightly convex, straight, or concave, 
and also willow-leaf points. The typical shouldered point 



Fig. 89. Gradual development in the Capsian (Paljeolithic) industry 
of southern Spain of the point with the back edge blunted, accord- 
ing to the investigations of L. Siret. After H. Breuil. Localities: 
1, 2 Palomarieo, upper level. 3 Cave of Ambrosio, Velez-Bianco, 
now in the collection of Federico de Motos. 4 Zajara II. 5 Palomas. 
6 Meaza. 7, 8, 9 El Serron. 10, 11 Cueva Humosa. 

Two-thirds actual sise. 



Pig. 90. Map showing the distribution of the Late Capsian and Solu- 
treo-Magdalenian industries in the Iberian Peninsula, dots indicat- 
ing the extension of the Late Capsian, and dashes the extension of 
the Solutreo-Magdalenian. 
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(pointe a cran) with a long peduncle or stem is abundant, 
but this form evolves, through a series of transitions, into 
a new Cantabrian variant. This is characterized by a very 
short, rudimentary peduncle, while at the other side of the 
notch at the base there extends a sharp and still shorter 
barb (Figure 91, a). It is interesting to note that this Canta- 



a h 


Pig. 91. Solutrean types found in Spain wHeh are peculiar to certain 
regions, a Shouldered point of Cantabrian type, b Shouldered 
point of Catalonian type. 

Actual size. 


brian type extended, in a limited measure, into southern 
France, where shouldered points with concave, asymmetri- 
cal base have been found in the cave of Brassempouy, 
Landes, and also in the “Crotte des Harpons” in Lespugne, 
Haute-Garonne. 

In Catalonia in eastern Spain a splendid Solutrean de- 
posit has lately been found in one of the caves of San Julian 
de Eamis (p. 197), an account of which wiU be published 
by P. Wernert and P. Bosch. This industry includes, in addi- 
tion to the ordinary type of shouldered point, a new Cata- 
lonian variant which looks as if it might have been evolved 
from a point of “Font-Robert” type (Figure 42, Nos. 12, 
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13)— a type which also occurs in Spain in the cave of Morin, 
Asturias. It has a broad, flat, central stem or peduncle, while 
to the right and left of where this joins the body of the im- 
plement the edges are worked into carefully finished points 
or barbs (Figure 91, h). The age and stratigraphic position 
of this remarkable type are established beyond doubt, 
although as yet only a few specimens are known. 

These two new variants of the shouldered point (pointe a 
eran), to which we can find only vague resemblances in the 
industry of southern France, add special interest to the So- 
lutrean industry of Spain, which does not seem to have ex- 
tended in any marked degree into the center of the Iberian 
Peninsula. It is true that H. Breuil has reported a few iso- 
lated specimens of Solutrean aspect found in Ahneria at 
the Cueva Chiquita de los Treinta, and in Murcia at Monte 
Arabi and the cave of Las Perneras. We do not deny the 
possibility of occasional infiltrations of Solutrean culture, 
especially along the Mediterranean coast, but for the present 
we incline to a cautious scepticism in this respect, since the 
specimens in question might just as well belong to a Neo- 
lithic culture ( Figure 90 ) . 

The geographic extension of the Magdalenian culture in 
Spain is practically the same as that of the Solutrean : that 
is to say, it also was derived from southern France, and ex- 
tended only into the northern part of the Peninsula. It has 
been found in the provinces of Guipuzcoa, Vizcaya, San- 
tander, and Asturias. Traces of it have also been found on 
the southern slope of the Cantabrian Mountains in the cave 
of La Blanca near Ona, Burgos, and in Catalonia at the cave 
of Serinya, Gerona. 

The homogeneity of the Magdalenian culture of Spain 
with that of Prance is very great, in regard to both the strati- 
graphic succession and the types of artefacts — including 
implements of both stone and bone and small objects of 
primitive art. Naturalistic designs are found in deposits con- 
taining harpoons with a single row of barbs at Castillo, and 
further developed conventionalized designs are found asso- 
ciated with harpoons with a double row of barbs at Cueto de 
la Mina and Serinya. Nevertheless, specialized local forms 
are not lacking. The general use of quartzite is responsible 
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for a number of special forms of stone implements. Of still 
more importance is tbe existence of harpoons of Cantabrian 
type with a lateral perforation at the base (Figures 68 and 
75). 

Occasion may here be taken to correct the widely accepted 
but erroneous opinion that the Magdalenian harpoons (of 
France) were cylindrical in form because they were fash- 
ioned of reindeer horn, which is exceedingly dense and com- 
pact in texture, and that the Azilian harpoons were neces- 
sarily flat because they were made of stag horn, which is too 
porous and spongy in texture to be fashioned into the 
rounded cylindrical form. In Spain both the rounded cylin- 
drical harpoons of the Magdalenian and the flattened har- 
poons of the Azilian are made exclusively of stag horn — a 
proof that the change of form had nothing to do with the 
material used in manufacture. 

The investigations accomplished in the Cantabrian region 
have already made it possible to establish a series of strati- 
graphic subdivisions of the Magdalenian deposits found 
here (50), which are as follows: 

/ Layer with no harpoons, and a much impoverished industry in 
bone. Besides the conical planing tools there are also small 
round planing tools which might be precursors of the A zilian 
types. 

e Layer containing harpoons with a double row of barbs. 
d Layer containing harpoons with a single row of barbs, 
c Layer containing large awls, mostly round in cross section. 

1) Layer containing numerous awls with triangular or quadrangular 
cross section. 

a Layer with primitive industry, including bone points slightly 
curved and with a slight lateral flattening (Figure 92). A 
similar type is found in the Solutrean, but with a pronounced 
lateral flattening. 

Day by day it becomes clearer that Spain is destined to 
play a most interesting role in all that concerns the study of 
Pateolithic Man. As regards number and riches, its indus- 
trial deposits are in no respect inferior to those of France. 
Its importance increases as we realize the fact that the 
Iberian Peninsula was a highway and connecting link be- 
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tween two continents. Here was the meeting place of the two 
streams of civilization, from the south and from the north, 
where they intermixed and underwent a further evolution. 
These facts give ground for the hope that future I’esearch 
here may achieve results of the highest importance, such as 
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Pig. 92. Curved points of horn with a flattened place on one side, a 
Solutrean type. 6 Magdalenian type, c Supposed manner of use. 
Four-fifths actual size. 

have already been attained in the domain of Palaeolithic Art, 
where Spain — with her incomparable treasures in this field 
— ^is well assured of a preeminent place in Europe. 

To a description of this art, the following chapter is 
devoted. 
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Intfodueiion — Personal adornment'— Late PalceolitMc art — Mohiliary art 
— Age and authenticity — Chronologic classification — Human statuettes 
and reliefs — Animal sculptures and reliefs — Outline figures and simple 
engravings — Various wild animals depicted — Fish and birds — Plants— 
Lach of genuine composition — Conventionalized designs — Domestic (?) 
horse— Domestic (?) dog — Distribution of mobiliary art in western and 
central Europe — Autochthonous conventionalized art of eastern Europe 
— Mural art— Its distrihiition limited to western Europe — Discovery sites 
in France — Discovery sites of Spain — Cantabrian region — Western 
Spain — Southern Spain — Eastern and southeastern Spain — Discovery 
sites in Italy and England^ — Regional subdivisions of mural art — Mural 
art of the Franco-C antabrian region — Animals depicted — Anthropo^ 
morphic figures — Tectiforms and other signs— Hand silhouettes — Antiq- 
uity and authenticity — Chronologic classification — Important discovery 
sites of the Franco-C ant ahrian region — 3Iural art of eastern and south- 
eastern Spain — Various types of human figures— Animals depicted — 
Important discovery sites of eastern and southeastern Spain — Palaeo- 
lithic age of the paintings of eastern Spain — Chronologic classification — 
No mural art in western Spain — Mural art of southern Spain — The cave 
of Pilet a— Psychology of Palmolithie art — Franco-C antabrian region — 
Eastern Spain — Conclusions. 

I F there is any fact worthy to command the interest of 
people of culture, it is surely that of the existence of 
Palaeolithic art — an art that, by reason of its antiquity, 
surpasses in interest the far more recent prehistoric or pro- 
tohistoric art of both the Orient and the Occident. And this 
interest is still further enhanced when we consider the high 
degree of perfection in execution which it often reached, and 
the fidelity with which it reproduced what was observed in 
actual life. Moreover, the artistic productions of these re- 
mote ancestors of ours reveal an advanced artistic senti- 
ment, in spite of their rudimentary psychology and the 
poverty of their technical resources and materials. 

The first rough sketches indicative of genuine art are 
found in the late Palaeolithic at the beginning of the Anri- 
gnacian. None the less, judging from the elegance and sym- 
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metry of the finest Aeheulean hand axes, we can recognize a 
well-developed sense of proportion even at this early date. 
Since in Early Palseolithic times man had not yet learned to 
fashion horn and bone, we cannot hope for the discovery of 
works of art carved in these materials. Bnt the highly finished 
execution of the Aurignacian sculptures suggests the idea 
that during some earlier phase — perhaps outside Europe — 
wood was worked and sculptures made in some fairly pliant 
material, possibly modeled in clay. It would, perhaps, not 
be too venturesome to assume a still earlier phase than the 
modeling of inorganic material, such as plastic work with 
the hides or guts of animals. 

Prom the Aurignacian on (page 126) we have evidence 
of a lavish use of body ornaments, and of the important role 
played by the coiffure. The fact that certain coloring ma- 
terials (red and yellow ocher) have been found in the most 
ancient Mousterian deposits, and that various coloring ma- 
terials have been found in almost all stations of later date, 
affords reasonable ground for the supposition that these 
were probably used for the most part in painting the body, 
and perhaps for tattooing. Judging from the example af- 
forded by primitive peoples now existing, we may assume 
that this paint was sometimes used purely for adornment, 
and sometimes as a tribal symbol, as a protective charm to 
prevent forced migration or kidnaping, or in token of war 
or mourning. 

If we should further seek to investigate other forms of 
artistic expression, such as song, dance, and music, it will 
easily be understood that the excavations offer no certain 
information. Nevertheless, the sketches of dances and masks 
previously mentioned (pp. 129, 130, and Figure 59) make it 
probable that some sort of music was produced by very 
primitive instruments. 

The subject here considered, however, is limited to the 
artistic representations of the Late Palseolithic, with the 
subdivisions of “mobiliary” and “mural” art- — the former 
including small movable objects bearing ornament or de- 
sign, and the latter decorations applied to the walls and 
roofs of caves, rock shelters, and cliffs. This is more or less 
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a distinction without a difference, as the two groups are 
intimately related (1). 

Under the term “mohiliary art” (“art mohilier” of the 
French) are included sculptures, reliefs, and designs in out- 
line made on stone, horn, bone, or ivory, as well as decora- 
tions applied to industrial or ceremonial articles, such as the 
ceremonial staffs (“batons de conamandement”), dart 
throwers, and weapons. 

These articles are found, together with faunal remains 
and the debris of cooking, in undisturbed Palseolithic de- 
posits. Their age is thus established beyond question, ren- 
dering unnecessary all discussion in regard to their authen- 
ticity and antiquity. Moreover, a great number of these art 
products bear the stamp of Palseolithic origin in the fact 
that they are completely fossilized, and that the representa- 
tions of animals include those which by the close of the 
Palseolithic had either migrated elsewhere or become extinct, 
such as the mammoth, reindeer, ibex, Saiga antelope, and 
others (Figure 11). 

This proves that these animals could have been portrayed 
only when they were still living in the regions of the dis- 
covery sites during the Glacial Epoch. Confirming this is 
the fact that representations of these animals have been 
found embedded in hearth ashes and detritus associated with 
skeletal remains of animals of the same species. It is further 
to be noted that often those very animals that are now 
extinct or migrated elsewhere, afforded the material for 
the manufacture of these works of art, this material includ- 
ing even reindeer horn and mammoth ivory, which can be 
worked to advantage only when fresh. Moreover, it can be 
shown that in none of the prehistoric or protohistoric periods 
' was, there any art development which would present the 
slightest relationship to this. This entire mass of evidence, 
both internal and external, goes to prove beyond question 
the Palaeolithic age of this art. 

' ■ - Edouard Piette was the first to demonstrate that sculp- 
ture 'was first to appear during the Late Palaeolithic and 
remained dominant for a considerable period; that some- 
what later began the bas-reliefs and figures of animals in 
outline; while during the Magdalenian stage, engravings 




Reliefs cut in stone, discovered at the rock shelter of Laiissel, Dordogne, France. From 
original photographs hj Dr. G. Lalanne. Left: Figure of a woman with the horn of a 
bison ill her right hand. Right: Figure of a man, apparently in the act of shooting with 
bow and arrow. 

Reduced in 
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were generally the most numerous. This classification, 
however, must not be understood as absolute. Outline figures 
are by no means completely lacking in the Late Aurignacian, 
and both sculptures and reliefs occur in the Magdalenian 
(2). The universal implement for outlining and engraving 
was the graving tool (burin) of flint. 

The earliest works of mobiliary art in Palaeolithic times 
are human statuettes and reliefs made of stone, which are 
confined almost exclusively to the Aurignacian (3). The 
exception consists of the idols of Briinn and Pfedmost, 
which belong to the Early Solutrean but nevertheless pre- 
sent strong analogies to the Aurignacian (Figure 50). The 
plastic representations of animals, howevei*, are found 
throughout the Late Palasolithic from the Late Auiignaeian 
on. The valuable discoveries made by E. Piette in the Grotte 
du Pape, Brassempouy, Landes, belong to an early phase 
of the Aurignacian. Unfortunately they consist only of 
fragments. Nevertheless, among them is the miniature hu- 
man head in ivory shown here (Figure 93), which is dis- 
tinguished by a remarkable headdress, apparently intended 
to portray either a coiffure or a hood. As to the face, the 
nose and brows are indicated, and perhaps the eyes and 
mouth were painted in color. No less remarkable are certain 
steatopygous feminine figures carved in soapstone, found 
at Baousse-Eousse (Grottes de Grimaldi, Mentone), but 
none of these equals in artistic merit the statuette of Willen- 
dorf previously described (Figure 48). 

Extraordinary importance attaches to the large reliefs 
carved in stone, discovered in 1909 by G. Lalanne, in Late 
Aurignacian deposits at the rock shelter of Laussel, near 
Marquay, Dordogne. The best represents a nude female 
form about eighteen inches high, with pronounced steatop- 
ygy, which was carved on the side of a huge isolated block 
of stone. The face is barely indicated, while the body — 
which was formerly colored red — ^is portrayed in earful 
detail. In its right hand the figure holds what looks like the 
horn of a bison (Plate IX). Two other fragmentary reliefs 
also portray women, and a third is perhaps intended to show 
the act of childbirth. As all these reliefs represent women of 
extreme corpulence, it is quite a contrast to find another 
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figure, eighteen and a half inches in height, representing a 
tall, well-proportioned man, in which — ^in spite of the im- 
perfect preservation of the relief — ^may be recognized the 



3 


Pig, 93. Human statuettes of Aurignaeian age. Torso of a woman (1) 
and a woman’s head (2), both carved in ivory and found at Bras- 
sempouy. After E, Paette. Statuette of a woman (3) carved in 
soapstone from Mentone. After S. Eeinach. 

Actual si^€. 

pose of an archer. Of secondary importance is another bas- 
relief representing two persons, which belongs to the Anri- 
gnacian deposits of Terme Pialat near Combe-Capelle, Dor- 
dogne. 

Almost all the human representations of Aurignacian 
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times are surprisingly realistic in conception, and while 
certain individual features— such as the physiognomy— are 
ignored, others are decidedly exaggerated, among them, in 
most cases, the sexual characters. Considering, besides, the 
predominance of female figures, we gather the impression 
that these may represent idols of eroticism or fecundity. 
Far rarer are the masculine statuettes. Only one is found at 
each of the following sites — Brassempouy, Mentone, Laus- 
sel (Plate IX), and Brfinn (Figure 50). 



Fig. 94. Head of a horse, neighing, carved in reindeer horn, from the 
cavern of Mas d^Azil. After E. Piette. 

Actual siB€, 

As to human representations of Solutrean and Magda- 
lenian age, only a few isolated and poorly made statuettes 
are known, as, for example, those of Laugerie-Basse and 
Placard. There are also certain designs in outline, almost 
all very carelessly done, as, for instance, those of Aurensan, 
Cro-Magnon, Gourdan, Laugerie-Basse, Lorthet, Lourdes, 
La Madeleine, Mas d’Azil, and Teyjat, some of which should 
be termed not human but anthropomorphous (page 129, 
Figures 47, 59, a, and 59, c) . 

Representations of animals are of more frequent occur- 
rence. A number of these consist of sculptures and reliefs, 
sometimes treated purely as works of art, but more often 
used to adorn some article of daily use, such as dart throwers 
or hafts of horn or ivory. The artist’s choice inclined to 
pieces of horn with such natural contours and excrescences 
as could be utilized and adapted to the modeling of the form 
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lie wislied to portray. One of tke finest of these sculptures 
is the horse head of Mas d’Azil, a veritable masterpiece, 
surprising both by its realism and by the marvelous dex- 
teiity of its execution (Figure 94). A whole list of such 
sculptures and reliefs eOuld be named, including representa- 
tions of the reindeer, stag, mammoth, ibex, wildcat, wild ox 
(Figure 95), bison (Figure 97), fox (Figure 58), horse 
(Figures 94 and 96), birds (Figure 51), among them the 



Fig. 95. Carvings of wild animals. After H. Bi*euiL Left: Head of 
a wild ox {Bos primigenius) from the eave of Les Espelugiies, 
Lourdes, Might: Small feline figure from the eave of Saint- Michel 
d’Arudy. 

Three' fourths actual size. 



Fig. 96. Figure of a wild horse carved in ivory, from the cave of Les 


Espelugues, Lourdes. After E. Piette. 
Actual size. 




black cock, fossil shells, and separate portions of the body.. 
Mention may be made of sculptures representing the skulls 
of horses, which are veritable studies in anatomy. 

Of all the plastic representations of animals the most 
surprising are the two clay statues discovered in October, 
1912, by Count Begouen in the cave of Tuc d’Audoubert, 
near Montesquieu- Avantes, Ariege— a cave previously un- 
known. They were found in the remotest recesses of the cave, 


Pig. 97. Two bison modeled in clay, from tbe cave of Tuc d’Audou- 
bert, Ariege. After the Count de Bdgouen. 

Meduced in size. 


leaning against a boulder which had fallen from the roof, 
and were very carefully modeled in clay. They represent a 
pair of bison — the female twenty-four inches long, with 
finely modeled head and the hump smaller than in the male, 
which is following her. The lattpr is twenty-four and four- 
fifths inches long (Figure 97). Two other models, uncom- 
pleted, were found close by on the floor of the cave, which is 
also ornamented with mural engravings and paintings (4). 

The plastic representations, however, are surpassed in 
variety by the simple designs in outline engraved on flat 
stone, ivory, bone, or horn, and lavishly employed to deco- 
rate ornaments and articles of daily use. 
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It may safely be asserted that four-fiftbs of the Palseo- 
lithic engravings portray animals, among which the rein- 
deer holds foremost place, being of prime importance to tire 
ancient hunters because of the variety of uses served by its 
flesh, hide, antlers, and bones (Figure 11, Mo. 7). Eepresen- 
tations of wild horse (Figures 58 and 66), wild ox, bison 
(Figure 98), and stag (Figures 67, 69, 70, and 105) are also 


Pig. 98. Bison, engraved on a flat stone, from the rock shelter of 
Laugerie-Basse, Dordogne, now in the collection of M. Bourlon. 
Prom a photograph. 

Actual siBC* 


very abundant. Less frequent are the pictures of ibex (Fig- 
ures 76 and 99, a) and chaipois (Figure 11, No. 10). Again, 
there is a relatively large number of representations of the 
mammoth, while those of the rhinoceros (Figure 11, No. 2) 
are rarer. Of occasional occurrence are representations of 
the roe deer, moose (Figure 11, No. 9), musk ox (Figure 11, 
No. 3), Saiga antelope (Figure 11, No. 8), wild boar, marmot 
(Figure 11, No. 4), hare, seal (Figure 11, No. 1), and all 
carnivores, such as the wolf, fox, hyena, cave bear (Figure 
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99, j 7 ), cave lion (Figui’e 11, No. 6), lynx (Figure 85), wol- 
verine (Figure 11, No. 5), and otter. 

Among the few representations of fish are pike and trout 
(Figure 76, No. 1) ; among birds the wild swan, wild goose, 
wild duck, and crane (or stork?). Finally, there are also por- 
trayals of small snakes or eels. 

Eepresentations of plants are exceedingly rare, and in- 
clude bouquet-like forms, branches with leaves, and the so- 
called “ears” of grain. Carvings in the form of “ears” 
were found in the cave of Les Bspelugues, near Lourdes. It 
is, however, impossible to tell whether these were really in- 
tended to represent ears of grain, or are merely a decorative 
design which chances to resemble them. In the former case 
they could represent only wild grain, for this one isolated 
case could not be admitted as “proof” that grain was cul- 
tivated during Magdalenian times. 

The artistic grouping of figures or any kind of genuine 
composition is entirely lacking in this mobiliary art, which 
is limited to the portrayal of isolated single figures. A num- 
ber of these are often found on one and the same piece of 
bone or stone, crowded together or even one on top of 
another, but this does not justify the assumption that they 
stand in any relation to each other. A rare exception to this 
rule is the ease of the reindeer pictures from the Grotte de 
la Mairie, Dordogne, which unquestionably were purposely 
portrayed by the artist in single line ; and the same is true 
of a design showing a troop of horses found at Ohaffaud, 
Vienne, and another found at Bruniquel, Lot-et-Garonne. 
Still, it is not impossible that these may be practice pieces, 
in which their makers have mechanically— and to a certain 
extent conventionally — copied and recopied the same design. 

Especial importance attaches to a class of engravings 
which are very abundant in the Late Magdalenian. The de- 
signs are rather carelessly made and to a certain extent 
geometrically conventionalized, but, nevertheless, in many 
cases are not lacking in artistic merit. They are apparently 
products that were made wholesale, and for that reason 
appear “degenerate” (Figures 58, 66, 67, 68, 75, and 
76). As H. Breuil has brilliantly shown (5), there was thus 
developed a process of geometric conventionalization which, 
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beginning with realistic animal figures, tbrougb gradual 
simplification finally led to purely decorative designs 
(Figure 99). In this way, doubtless, a mxmbQv ot ctirved 
ornamental designs are of zoomorphic origin, which is not 
contradictory to the fact that similar decorative designs— 
especially geometric combinations of straight lines — are 
frequently derived from the development of technical work, 
as, for instance, the reproduction of weaving. 

It may be noted in this connection that various conven- 
tionalized horse heads led Edouard Piette to the erroneous 
belief that reins and bridle were depicted, and consequently 
to the logical conclusion that the animal was domesticated. 
As a matter of fact, the lines in question merely present 
exaggerated or conventionalized details of the body, as, for 
instance, the hair, or the modeling of certain muscles or 
folds of skin, as has been shown by E. Cartailhac. Similar 
conventionalized details have been remarked in other cases 
— for example, on the legs of representations of the ibex — 
where they could not possibly be interpreted as showing any 
kind of harness. 

More uncertainty attaches to the question whether the 
dog had already entered the service of man. The absolute 
lack of any unmistakable representations of the dog in mo- 
biliary art favors the negative view, as also the fact that 
up to the present time no skeletal remains of the domestic 
dog (Ganis familiaris) have been found in any of the Palaeo- 
lithic deposits of central or western Europe. Moreover, its 
presence is usually indicated by numerous gnawed bones of 
other animals, and these also are lacking. In Spain certain 
pictures of Canidae at the rock shelter of Alpera, Albacete, 
might be taken for jackals at least partly domesticated — an 
hypothesis which could be proved only by the actual dis- 
covery of remains of Canidae with indubitable signs of the 
effects of domestication. 

The chief center of dispersion of the mobiliary art was 
western Europe, especially Prance. It was preeminently 
realistic, its subjects limited to animals of the chase with 
the one exception — so far as known — of the statues and 
engravings representing human figures. The production of 
these works of art — of which there are hundreds of speci- 




Fig. 99. Conventionalized and geometrie designs representing animals. After 
li. Breuil. a Animal sitting (ibex), b Heads of stag and ibex, c Degenerate 
designs of lioi'ses from the shelter of Souei, Dordogne, d Conventionalized 
heads from the Trou des Forges, Bruniquel. e Design of a head, from Lau- 
gerie-Basse. / Design of a head, from Gourdan. g Bear’s head, from Massat, 
Ariege. Ji Baton de eommandement ornamented with designs of heads, ibex 
figures, and harpoons. 

Bedueedinsi^e. 
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mens— lasted from the Late Aurignaeian to the final phase 
of the Magdalenian. This same realistic art extended also 
into Spain (Figures 66, 67, 69, 70, 76, and 85), Bel- 
gium, and England. It is found in central Europe ; we refer 
here only to the statuettes of remarkable merit from Willen- 
dorf in Lower Austria, and from Briinn and Prechnost in 
Moravia (Figures 48 and 50), corresponding to the idols 
in human form found in France. In Switzerland, in southern 
Germany at the grottos of Klause near Neu-Essing in north- 
ern Bavaria, and in Austria at the cave of Gudenus there 
have also been found designs in the realistic style repre- 
senting animals. It may be added that purely ornamental 
designs in the characteristic style of western Europe are 
found in the cave of Maszyeka in Poland. 

Eastern Europe, for its part, produced a style of art in 
the highest degree original, which up to the present has only 
been reported in deposits corresponding in age to a pro- 
longed and very peculiar Aurignaeian (pp. 116, 117) with its 
center of dispersal, apparently, in southern Eussia. This art 
is characterized by extremely conventionalized representa- 
tions of the human figure. 

To these belong the statuettes from Mezine (Melene) in 
the Ukraine, described by T. Volkow (6) and formerly ex- 
plained as phallic symbols, whereas they are unquestionably 
extremely conventionalized figurines representing steatopy- 
gous women. Nose, arms, and hands are indicated by en- 
graved lines; geometric designs on the hips may perhaps 
be meant for tattooing; while the genital parts are indicated 
by a triangle. Only one of these figurines represents a male 
figure, comparatively slender, and with the sexual char- 
acters grossly exaggerated. Among the remains of the 
mammoth hunters in the loess deposit of the street of Saint 
Kyrill in Kief is a rare and undecipherable engraving on 
ivory. This art is represented in the most western limit of 
its area of dispersal by the engraving on ivory discovered 
by M. KHz at Predmost in Moravia (Figure 100). It repre- 
sents a much conventionalized female figure — ^the design 
being reduced to an almost geometric decoration. The head 
is indicated by an inverted triangle with a decoration that 
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may perhaps represent a tattooing of the face ,• the breasts 
are pendent and indicated by a number of oval lines; the 
arms are but meager, as in the idol of Willendorf ; the navel 
is clearly defined, the hips and waist exaggerated, and the 


Pig. 100. Geometrically conventionalized female figure engraved on 
ivory, from the loess discovery site of Pfedmost. After M. Kfiz. 
T'wo-fhvrds actual sise. 


two legs much conventionalized in form. The first exact 
interpretation of this design was given by the present 
writer. 

The extraordinary abundance and development of design 
attained during this period suggests the idea that the artists 
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of Late Palasolitliie times might have produced more ambi- 
tious works of art, depicted on the walls of the caves and 
rock shelters. As a matter of fact, the discoveries of the last 
twenty years have afforded a great number of instances of 
this mural art — the “art parietal” of the French. This art 
consisted of sculptures, fine engravings, and — ^most im- 
portant of all — representations in colors which included 
black, made of carbon or manganese ore, light and deep 
yellow, orange, red, reddish gray, violet, and terra cotta, 
made of ocher. Of rare occurrence is white, made of cal- 
cined marl, while blue and green are altogether unknown. 

The engravings were done partly with fine points and 
partly Avith stouter graving tools (bui’ins). The deep con- 
tours of the large reliefs in stone seem to have been scraped 
or hewn out by means of massive stone chisels. Colors were 
applied either by means of a sharpened pencil of ocher or 
charcoal, or A\dth a paintbrush. The necessary colors were 
always ground and were probably blended with fat. This 
explains why they are frequently found to have actually 
united with the rock in a chemical combination— a sort of 
“fossilization” — -which has contributed most favorably to 
their preservation. 

The sites where this Palaeolithic mural art is to be found, 
so far as our present knowledge goes, are limited exclusively 
to western Europe. The credit of the discoveries in Prance 
will be imperishably associated with the names of Begouen, 
Breuil, Capitan, Cartailhac, Lalanne, Peyrony, Eegnault, 
and Riviere. In Spain, where this art is even more abundant 
and of greater importance, the principal explorations have 
been made by Alcalde del Bio, H. Breuil, J. Cabre, J. Car- 
ballo, E. Hernandez-Pacheco, F. de Motos, H. Obermaier, 
M. de Sautuola, P. Serrano, L. Sierra, Count de la Vega del 
Sella, W. Werner, and P. Wernert. The first systematic and 
scientific investigation of these discoveries — both in Prance 
and Spain — is due to H. Breuil, whose splendid work, most 
effectively supported by the munificence of Prince Albert of 
Monaco, has supplied a solid foundation for future investi- 
gations. 

The following list enumerates those caves and rock 
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shelters in France where examples of this mural art have 
been found-t 

DOBDOGNE 

*La Mowilie— discovered in 1894 by E. and G. Berthou- 
meyrou; studied by E. Riviere (7). 

***Les C'om&areWes— discovered in 1901 by D. Peyrony; 
studied by H. Breuil, L. Capitan, and D. Peyrony (8) 
(Figures 14, 15, 59, d and e). 

***Font-de-Oaume — discovered in 1901 by D. Peyrony; 
fully described by H. Breuil in an exhaustive monograph 
(9) (Figures 9, 12, 19, c, 104, m and n). 

*Bernifal ) —discovered in 1903 by D. Peyrony, and de- 

Calevie > scribed by H. Breuil, L. Capitan, and D. 

*Teyjat ) Peyrony (10). 

*La Greze — reported in 1904 by M. Ampoulange ; studied 
by H. Breuil and L. Capitan (11). 

La Croze de Gontran — discovered in 1908 by the Abbe 
Vidal ; verified by H. Breuil. 

***Cap-Blanc — discovered in 1909 by G. Lalanne (12) 
(Figure 106). 

Gorge d’Enfer— 1912. 

*GroUe de discovered in 1915 by H. Breuil 

andP. Paris (13). ^ ^ ^ 

*Grotte Nancy — idem. 

GroUe de Beyssac — discovered in 1915 by H. Breuil. 

GIEOirDB 

Pair-non-Pair — discovered in 1883; its scientific value 
recognized in 1896 by F. Daleau ( 14). 

HAUTE-GAEOKNE 

**Marsoulas — discovered in 1897 by F. Eegnault and L. 
Jammes; studied by E. Cartailhae and H. Breuil (15). 

HAUTES-PYEENBES 

** Gar gas — discovered in 1906 by F. Regnault; a new 
gallery discovered in 1910 by H. Breuil ; studied by H. Breuil 
and E. Cartailhae (16). 

t The relative importance is indicated as follows: *** a site of the foremost 
importance; a site of considerable importance ; * a site of secondary im- 
portance. Unimportant sites are not starred. 
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ABIEGE 

'*Mas d’Asil — discovered in 1902 by H, Brenil; further 
investigated by E. Cartailhac in 1908, and by Count Begouen 
m 1912 (17). 

***Niaux — discovered in 1906 by L. Molard; studied by E. 
Cartailhac and H. Breuil (18) (Figures 101, d, e, and 120). 

Bedeilhac and Pradieres — both discovered in 1907 by 
E. Cartailhac, H. Breuil, and H. Obermaier. 

**Le Portel — discovered in 1908 by E. Jeannel and L. 
Jamroes; studied by H. Breuil (19). 

***Tuc d’Audoubert — discovered by Count Begouen in 
1912 (20). 

***Caveme des Trois Freres — discovered in 1914 by Count 
Begouen (21) (Figure 103). 

BASSBS-PYKENEES 

*Isturits — discovered in 1913 by E. Passemard. 

GAUD 

*Chabot — discovered in 1878; reported by L. Chiron in 
1889; further investigated by the same, together with L. 
Capitan, in 1910. 

In Spain (22) the mural art of Palseolithic times is widely 
distributed. In the Cantabrian region — ^in the northwest— it 
is found at the following sites. 

VIZCAYA 

**Basondo {Santimamine) — ^a cave near Cortezubi in the 
district of Cuernica, discovered in 1917 by Jesus Guridi. 

*Venta de la Perra — a cave near Molinar de Carranza, 
discovered in 1904 by L. Sierra. 

SANTANDEE 

La Sotarrisa — a cave near Molinar de Carranza, dis- 
covered in 1906 by L. Sierra. 

*La Hasa — a cave near Eamales, discovered in 1903 by 
L. Sierra and H. Alcalde del Eio. 

**Covalanas — a cave near Eamales, discovered in 1903 by 
L. Sierra and H. Alcalde del Eio (23) . 

Salitre — a cave near Ajanedo in the district of Miera, 
discovered in 1903 by L. Sierra. 
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**8antidn — cave near Puente Arce, discovered in 1905 
by H. Alcalde del Bio (24) (Figure 104, a, b, and c). 

El Pendo — a cave near Escobedo, discovered in 1907 by 
H. Alcalde del Bio. 

***Castillo—a cave near Puente Viesgo, discovered in 
1903 by H. Alcalde del Bio (25) (Plate VIII, Figures 19, a, 
60, 104, Z, p, and 105). 

***La Pasiega—a cave near Puente Viesgo, discovered in 
1911 by H. Obernaaier and P. Wernert (26) (Plate XI, 
Figure 104, f^g, h, o, and q). 

**Hornos de la Pena— a cave near San Felices de Buelna, 
discovered in 1903 by H. Alcalde del Bio (27) (Figure 59, b). 

*** AUamira — a cave near Santillana del Mar, discovered 
in 1879 bv M. de Sautuola, fully described bv E. Cartailbac 
and H. Breuil (28) (Plate I). 

Glotilde de Santa Isabel— a cave near Santa Isabel, 
discovered in 1906 by H. Breuil and H. Alcalde del Bio. 

Las A guas de Novales— a cave near N ovales, discovered 
in 1909 by H. Alcalde del Bio. 

La Measa — a cave near Comillas, discovered in 1907 by 
H. Alcalde del Bio. 

ASTUEIAS 

*La Loja—a cave near Panes, discovered in 1908 by H. 
Breuil, H. Alcalde del Bio, and L. Mengaud. 

**Pindal—a cave near Pimiango-Colombres, discovered 
in 1908 by a physician of Colombres and announced by H. 
Alcalde del Bio (29) (Figures 17, 5, and 101). 

La Franca (MdsocMtos)— a cave discovered in 1908 by 
H. Alcalde del Bio. 

Las Herrerias (Bo7ado)— a cave near Llanes, discov- 
ered in 1912 by certain Fathers of the Convent of Llanes. 

Quintana — a cave near Barro, discovered in 1908 by H. 
Alcalde del Bio. 

Cueto de la Mina — a rock shelter near Posada, dis- 
covered in 1914 by Count de la Vega del Sella. 

San Antonio — a cave in Bibadesella, discovered in 1912 
by H. Alcalde del Bio. 

**Gueva del BnaJM— a cave near Canges de Onis, dis- 
covered in 1916 by C. Cardin and Count de la Vega del Sella 
(30) (Figure 16). 
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Cueva del Conde — a cave near Tunon, discovered in 

1915 by Count de la Vega del Sella. 

*Las Mestas — a cave near Las Eegueras, discovered in 

1916 by H. Obermaier and Count de la Vega del Sella. 

Pena— a cave near San Roman de Candamo, dis- 
covei’ed in September, 1914, by Count de la Vega del Sella, 



Pig. 101. A Tiew of the cave of Pindal, Asturias— its position indi- 
eated by a white circle. 

H. Obermaier, and P. Wernert; described by B. Hernandez- 
Pacheco (31). 

BUBGOS 

*Penches (Barcina ) — a cave near Ona, discovered in 
1915 by M. Gutierrez, Ibero and E. Fernandez. 

*Atapuerca — a cave near Burgos, discovered in 1910 by 
J. Oarballo; studied (1912) by H. Breuil and H. Obermaier. 

In western Spain, in the province of Salamanca, one doubt- 
ful site is found. 

*Las Batuecas (?) — ^in the Sierra de Gata. The most 
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ancient paintings found here at the ‘ ‘ Oanchal de las Cabras 
Pintadas ” (32) may possibly be of Palasolithic age. 

In southern Spain only a few sites are known. Among 
them, however, is one of the foremost importance. 

MALAGA 

***La Pileta — a cave near Benaojan, discovered in 1911 by 
Willoughby Verner (33) (Figure 114). 

**Ardales (Cueva de Dona Trinidad) — a cave near Alora- 
Ardales, discovered in 1918 by H. Breuil and described by 
the same (34), with realistic designs of animals, similar to 
those at Pileta and in the caves of northern Spain. 

*La Gala— -a cave not far from Malaga, discovered by H. 
Breuil in 1918. 

CADIZ (!) 

Palomas {%) — near Pacinas-Tarifa. 

Pretina { \) — near Medina Sidonia. 

These two caves show scanty traces of uncertain char- 
acter. 

In eastern and southeastern Spain examples of Palaeo- 
lithic mural art are found at the following sites. 

LBKIDA 

**Gogul — a rock shelter near the village of Cogul, dis- 
covered in 1907 by E. Huguet (35) (Plate XII). 

TABEAGOHA 

*Tivisa — two rock recesses in the gorge of La Puente de 
Vilella, discovered by Jose Colominas Eoca in 1921, and 
studied by P. Bosch Gimpera. 

*Vandell6s~two rock recesses in the gorge of Las Por- 
ciules, discovered in 1921 by Luis Brull at the instance of 
J. Colominas, and studied by P. Bosch Gimpera. 

TEEUEL 

*Els Secans — a rock shelter near Mazaleon, discovered 
in 1918 by L. Perez Temp rado (36). 

**Gharco del Agua Amarga—a rock shelter near Alcaniz, 
discovered in 1913 by C. Esteban Membrado (37) (Figures 
53, fl, and 112). 

*Galapatd— two rock shelters near Gretas, discovered 
in 1903 and 1908 by J. Cabre and H. Breuil (35). The most 
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important— the “Boca dels Moros’— has since been de- 
stroyed (Figure 113). 

’^Albarradn — three rock shelters discovered in 1909 and 
1911 by J. Cabre and H. Breuil (38) (Figures 17, a, and 
119). 

CASTELLON 

** Morelia la Vella — ^three rock shelters near Morelia, dis- 
eovered in 1917 by J. Senent (Figures 114, 115). 
***Barranco de Valltorta — ^between Albocacer and Tirig, 
discovered in 1917 by A. Eoda (39), where there are thirteen 
rock shelters, four of which— the Cueva del Civil, the Cueva 
del Mas d’en Josep, the Cueva de los Caballos, and the Oueva 
Saltadora— are of commanding importance (Plate X), See 
also: 

Cueva del Civil Plate XIII, Figure 117. 

Cueva de los Caballos Plates X and XIV, Figures 53, c, 108, 

109. 

Cueva Saltadora Figures 54, a, c, 55, a, 56, 111, 118. 

Cueva Pull Figure 53, e. 

Cueva del Mas d’en Josep Plate XV, Figure 54, b, d. 

CUENCA 

*Villar del Humo — ^two rock shelters near Canete, dis- 
covered in 1917 by E. O’Kelly and J. Jimenez de Aguilar; 
studied in 1917 by P. Wemert, whose results are not yet 
published. 

VALENCIA 

**Guevas de la Arana — three rock shelters near Bicorp, 
discovered in 1919 by J. Poeh y Can (40) (Figure 116). 

Tortosillas — a rock shelter near Ayora, discovered in 
1911 by P. Serrano. 

ALBACBTB 

***Alpera — two rock shelters near Alpera. The most im- 
portant site here is the rock shelter known as the Cueva de 
la Vieja, or Cueva del Venado, discovered in 1910 by P. 
Serrano (41). Close to it is the Cueva del Queso. Of only 
minor interest are the rock shelter near the Cueva Negra at 
Mount Mugron, and the niche of Higueruela, north of Alpera 
(Figures 53, b, d, 55, h, c, 102, 107, and 110). 



PLATE X 


Tiie ^^Ciieva cle los Caballos^^ ( — >) or ‘‘Horses’ 
Cave’’ in tlie Barraneo de Valltorta near Albo- 
caeer, Gastellon, From an original pliotogi*apb by 
the author. 
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***Mmateda — ^three rock skelters near Hellm, discovered 
by a prospector in 1914. Tke principal site is at the mouth of 
the Barranco de la Mortaja : the two less important shelters 
lie in the little valley known as Rinconada del Canalize del 
Rayo. The investigation of this important art station of 
eastern Spain is in the hands of H. Breuil (42). 


Fig. 102. A distant view of the rock shelters of Alpera, Albacete — 
their position indicated by a white circle. 


MURCIA 

**Cantos de la Visera — ^two rock shelters by Mount AraM 
near Yeela, discovered in 1912 by J. Zuazo (43). 

JAEN 

Tahla de PocMco — near Aldeaquemada, discovered in 
1914. 

Prado del Azogue — near Aldeaquemada, discovered in 
1914. 

Gueva del Santo — a cave near Santa Elena, discovered 
in 1916. 
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Las 'Orajas (Goto de la Zarza) — a cave near Topares, 
discovered in 191^ 

*Lavaderos de Tello {Desfiladero de Leira) — ^near Velez 
Blanco (44). 

*Cueva Ghiquita de los Treinfa — ^near Chirivel, dis- 
covered by F. de Motos and H. Breuil. 

*Estrecho de Santonge — near Velez Blanco, discovered 
by F. de Motos. 

In 1904 E. Begalia and P. E. Stasi reported the existence 
of mural engravings in Italy at the cave of Bomanelli, near 
Castro, Terra d ’Otranto. Further investigations were made 
in 1914 by Baron G. Blanc with such gratifying results that 
he was able to demonstrate the existence of far more numer- 
ous and important designs, among which are a number of 
birds. His report is not yet published. 

According to discoveries made in England in 1912 by H. 
Breuil and J. Sollas, mural paintings of Palseolithic aspect 
are found there at Bacon’s Hole, near Swansea, South 
Wales (45). They consist of lines of red color, and are of 
little importance. 

Setting aside these isolated instances in England and 
Italy, we find that the art of the caves in France and Spain 
falls naturally into two great subdivisions — the one char- 
acteristic of the Franco-Cantabrian region, the other of 
eastern Spain. 

The Franco-Cantabrian region includes the painted caves 
of southern France and northwestern Spain (Cantabrian 
region), presenting a type of art that is unmistakably homo- 
geneous and characterized by realistic portrayals of animals. 
These are generally on a large scale, and entirely inde- 
pendent of each other, so that one seeks in vain for any indi- 
cation of artistic composition or interrelation of the separate 
figures. On account of their truth to nature, repose, and 
perfection of form, many of these works of art are really 
masterpieces ; but along with these are many pictures that 
are inexact or positively bad. 

The animals pictured in this region include mammoth and 
elephants without tusks or hair (Figure 19, a, h, c), woolly 
rhinoceros (Figure 12), cave lion (Figure 15), cave bear 
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(Figure 14), numerous wild horses (Figures 16 and 106) 
of various racial types, wild ass, wild oxen and bison (Plate 
I, Figures 17, b, 60, and 120), stag and hind (Plate XI, 
Figure 105), Dama deer, reindeer (Figure 9), ibex, chamois, 
wild boar, wolf, and various birds (including owls), fish, 
and snakes (eels?). 

. Genuine human portrayals are entirely lacking, for the 



Mg. 103. An anthropomorphic design — partly engraved;, partly 
painted in black — from the cavern of the Trois Freres, Ariege. 
After the Count de Begoiien and H. Breuil. 

One-twelfth actual size. 

“anthropomorphic” figures found in this region are half 
human, half animal figures, and — in all probability — ^purely 
fantastic creations (Figures 59, h, d, e, 103). On the other 
hand, there exist a number of “signs” of doubtful interpre- 
tation, which certainly cannot be attributed to assthetic mo- 
tives (Figure 104). Some may be meant for weapons (clubs, 
boomerangs, etc.), and others resemble huts, on which ac- 
count they have been named “tectiform,” while there are 
also “pectiform,” “skaliform,” and other similar types. 

The “hand silhouettes” previously described (pp. 130- 
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132, and Figure 60) do not concern our present subject of 
discussion, since in no sense can they be considered as ‘ ‘ art, ’ ’ 
in the strict sense of the ■word. 



Fig. 104. Mural designs of uncertain interpretation, from the caves 
of southern France and Spain. After H. Breuil. a-g Weapons (?), 
possibly clubs, axes, and boomerangs. }h, i Scutiform (shield-like) 
designs, k-n Teetiforin (hut-like) designs, o, p, q Possibly tecti- 
forms, emblems, or totem figures. Localities — b, e Santian; 
dy e Manx; /, p, kj o, q La Pasiega; h, i, I, p Castillo; w, n Font- 
de-Gaume. 

Beducedinsise, 

Although the age and authenticity of the art of the caves 
are universally ackno'wledged by archaeologists, it may 
nevertheless not be superfluous to devote a fe'w words to this 
question (46). 
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Since many mural paintings are found on exposed flat sur- 
faces of rock within eaves that have always been accessible, 
it is natural that at the beginning of these discoveries grave 
doubts were expressed in regard to their antiquity and even 
their authenticity. This, however, has proved able to with- 
stand the test of the severest scrutiny. 

In the first place, there are a number of the painted eaves 
with entrances which — ^until their recent scientific explora- 
tion — have been completely broken down and blocked so 
that they could not have been entered at all since the close of 
PalfEolithic times. Such is the case, for instance, at La 
Mouthe and Bernifal in Dordogne, at Marsoulas and Tue 
d'Audoubert in the northern Pyrenees, and at Altamira in 
northern Spain. Here, therefore, it is impossible that there 
should have been any later intervention by the hand of man. 

Furthermore, there are other caves which have been well 
known and accessible from time immemorial, where, how- 
ever, the painted or engraved portions were buried or em- 
bedded in undisturbed Palaeolithic deposits. To these belong 
the caves of Pair-non-Pair in the G-ironde, La Greze and 
Teyjat in Dordogne, and the rock shelter of Cap-Blanc — 
also in Dordogne — -which even at the present time is still 
partly covered by a Magdalenian deposit. The antiquity and 
authenticity of the art at these sites are therefore equally 
beyond question. 

Again, among the animals pictured in the eaves, many 
species are found which either migrated elsewhere at the 
close of the Palseolithie (rfeindeer, bison, chamois, and ibex), 
or else became entirely extinct (mammoth and other species 
of elephant, woolly rhinoceros, cave lion, and cave bear). 
When pictures of these are found in the caves, they can have 
been made only when such animals were still living in that 
district, or at least in a neighboring region. Such could have 
been the ease only during Paleeolithio times, when man did 
actually see and hunt these animals, as is shown by the 
occurrence of their skeletal remains in numerous archseo- 
logic deposits of the Glacial Epoch. The same kind of evi- 
dence also bears witness (provided the actual association is 
proved) to the great age of pictures of species common to 
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Pateolitliie and present times, sncli as stag, deer, horse, and 
cattle. 

Further confirmation is afforded by the fact that the 
mural art of the eaves is absolutely homogeneous with the 
mobiliary art, and that the latter belongs to the Grlacial 
Epoch is proved by its stratigraphic position. In both groups 
we find a practically identical list of animals pictured (pp. 



Fig. 105. Design of a doe (upper left) engraved on a shoulder blade, 
found in the Magdalenian deposit at Altamira; and two similar 
designs (upper right and below) on the walls of the cave of Cas- 
tillo. After H. Breuil. 

Beduced in siBe, 

215-219, 235), and a uniform conception and style. They are 
beyond doubt twin sisters that lived side by side. It is, there- 
fore, in no way surprising that in the Early Magdalenian 
deposits of Castillo and Altamira there should be found 
heads of hinds, engraved on shoulder blades, identical in 
style and form with those found on the walls of both caves. 
They were, no doubt, the preliminary sketches and sugges- 
tions for the larger engravings on the walls (Figure 105). 
Again, at the rock shelter of Blanchard near Sergeac, Dor- 
dogne, L. Didon discovered, in the midst of the Aurignacian 
deposits there, some fairly large flat stones with paintings 
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of animals — a no less striking proof that the mobiliary and 
mnral arts developed reciprocally. 

The earliest known specimens of cave art belong to the 
Anrignacian. For the Solutrean there is, as yet, no convinc- 
ing evidence. On the other hand, there is an abnndance of 
such evidence for the various phases of the Magdalenian. 

H. Breuil has undertaken to establish a chronological 
evolutionary development by comparing the pictures with 
each other in regard to technique and style, and also with 
engravings of the mobiliary art, which have their strati- 
graphic age definitely determined. Of great help in this 
undertaking were the numerous superpositions of pictures 
found in the eaves ; for it frequently happens that — as in a 
palimpsest — the same space of wall is repeatedly used, re- 
ceiving one work on top of another. This order of succession, 
naturally, must not be taken too rigidly. Praiseworthy ar- 
tistic work is found even in the earliest phases. Nevertheless, 
there can be no question that this art was subject to the law 
of evolution, both in regard to technique and mastery of 
color, and in reference to refinement and perfection of form 
and figure. 

In accordance with the investigations of Breuil and the 
author’s own personal researches, the following phases may 
be distinguished (47) : 

I. EaELY AUEIGNACtAN 

Earliest manifestations — Spiral tracings with the finger on clay. 
Hands silhouetted in red or black (pp. 130-132, Figure 60). Coarse 
rows of colored dots or discs. 

Engraving — Primitive pictures of animals, also traced on clay. 
Similar pictures of later date, deeply engraved with flint on rock. 
In every ease the designs are merely stiff outlines, for the most part 
in simple profile, showing only one fore and one hind leg. Such 
details as hoofs and hair are ignored. 

Painting — Simple linear outlines in red or black, uniform in style 
and technique with the engravings described above. 

II. Late Aubignacian 

Engraving — Designs in outline, more realistic although still very 
simple. Especial care taken to indicate the hoofs. The horns are 
mostly shown in perspective. 


238 


FOSSIL MAN IN SPAIN 


Pamfing — Monoelirome and linear, consisting of continuous lines, 
of interrupted grouped lines, or of continuous rows of dots. Some- 
wliat later the lines become thicker and are also blurred and softened. 
Finally there appear the first attempts at simple modeling by means 
of shaded color. 

In regard to Solutrean mural art, nothing certain is known. 

III. Early Magdalenian 

Engraving — Climax of pure engraving, masterly in the handling 
both of proportions and details. In many eases the whole surface of 
the figures inside the outline is finely lined. Under this heading falls 
also the sculptured frieze at Cap-Blane, Dordogne. 

Fainting — Pictures mostly in black, with the modeling of the 
surface indicated by spots of fainter color which serve to indicate 
very well the relief and details of the body. Later follows the use 
of partial shading by means of uniform masses of color. Frequently 
engraving and painting are combined in one and the same figure, 
which is commonly the case in the following phases. 

IV. Middle Magdalenian 

Engraving — ^Veiy lightly incised and often excellent engravings 
C'^graffites”), frequently on a small scale and scarcely visible. 

Painting — ^Full-length pictures in a uniform monochrome which 
excludes any possibility of modeling or shading, indicating a back- 
ward step from the attainment of the previous phase. Later occur 
the first experiments in polychrome painting— the so-called semi- 
polychromes. 

V. Late Magdalenian 

Engraving— in technique, the pictures often incorrect in 
outline and exaggerated in detail. 

Painting— PoljQhvomQ (Altamira, Castillo). 

VI. Transition TO THE Bpipal-^olithic 

Appears to be entirely lacking. 

Painting — ^No animal pictures, but — at Marsoulas — -patterns in 
line and other designs suggestive of the geometrically convention- 
alized art of the Azilian stage (Chapter X). 

‘^Tectiforms’^ and similar symbols are found associated with the 
art of the caves from the second to the fifth phases. 

The author does not believe that the chronologic succes- 
sion of the various phases can be determined by ^^palseon- 
tologic’^ means — that is to say, by the predominance of 
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species of animals pictured during certain phases. His view 
is chiefly based on the evidence afforded by the Spanish 
sites— where, for instance, at Altamira ibexes are most fre- 
quent in the oldest pictures and stags are shown only very 
occasionally in the latest, while the skeletal remains of both 
species are most abundant in archaeologic deposits belong- 
ing to the very close of the Palaeolithic. In making their pic- 
tures, the artists of these caves certainly exei*cised a choice 
of subjects which may be explained through the motive of a 
magic propitious to the hunt. It would thus be a more prob- 
able conclusion to infer that the species pictured comprised 
exactly those whose scarcity at the time — at least in certain 
localities — ^was a matter for concern. 

Among the most important sites of Prance is the cave of 
Font-de-Gaume, near Les Eyzies, Dordogne. It contains 
many fine paintings of the highest order, most of which, un- 
fortunately, are badly damaged or faded. Pictures of bison, 
reindeer, ibex, wild horse, and mammoth are abundant, and 
there are also occasional pictures of rhinoceros, bear, wolf, 
and cave lion (Figures 9, 12, 19, and 104). In contrast to 
this, the neighboring cave of Oombarelles is devoted almost 
exclusively to engravings. These comprise chiefly repre- 
sentations of mammoth, wild horse, reindeer, bison, and 
ibex ; but there are also a few showing the cave lion, wolf, 
and bear (Figure 14, 15, 59). Besides these there are a num- 
ber of anthropomorphic figures which are strikingly gro- 
tesque (48). Equally important with these sites are the two 
caves of Tuc d’Audoubert (Figure 97) and the Oaverne des 
Trois Preres, both near Saint-Girons, Ariege, and not far 
from Montesquieu-Avantes. The Oaverne des Trois Freres 
— in addition to hand silhouettes, finger tracings, and primi- 
tive engravings of the Aurignacian time — contains exten- 
sive ensembles of Magdalenian engraving, which depict 
chiefly bison and wild horse, but which also include cave lion, 
rhinoceros, mammoth, cave bear, and reindeer. Among the 
anthropomorphic designs is one resembling a human figure 
with a rather long tail and stag’s antlers on its head (Figure 
103). 

The mural art at the rock shelter of Oap-Blanc, not far 
from Les Eyzies, bears mtness to the existence of truly 
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momimentar sculpture. On a face of . rock that has been 
excavated for a length of about fifty feet, there are a number 
of high reliefs hewn in the limestone, which include a rein- 
deer, several bison, and some splendid wild horses, life size 
(Figure 106). 

In no wise inferior in importance to the art stations of 
southern France are those of northern Spain. Here, near 
Santillana del Mar, Santander, is the cave of Altamira, 
which has been not inaptly termed the “Sistine Chapel of 
Palgeolithie Art. ” The great “hall” near the entrance con- 
tains — besides a number of older pictures— a whole series 
of polychrome paintings of bison, horses, hinds, and wild 
boars, most of which are in an excellent state of preservation 
and bear witness to a truly remarkable art development. 
A number of the bison pictures have been painted, with strik- 
ing effect, on the natural curves and bosses of the low stone 
roof of the cave — a daring device which gives a lifelike 
relief to the figures (Plate 1). 

A visitor to the cave of Pasiega, near Puente Viesgo, 
Santander, is impressed — ^more than in most other caves — 
by the conviction that Palaeolithic mural art was certainly 
not designed to serve purposes of decoration or mere amuse- 
ment. This cave consists of a labyrinth of low and gen- 
erally narrow clefts, and contains over two hundred and 
fifty paintings and engravings, which include stag and hind, 
wild horse, wild cattle, bison, ibex, and chamois, with tecti- 
forms and similar designs. These belong, almost entirely, 
to Aurignacian and Early Magdalenian time, and therefore, 
for the most part, are simple outline pictures. They are 
placed by preference in the remotest clefts and crannies of 
a cave that, itself, is most difficult of access. One of the few 
larger chambers has a sort of “throne” — quite unmistak- 
able — ^hewn out of the rock, and on it was found a- worked 
stone implement. All this serves to deepen the impression 
that the rites of some secret, mysterious cult must have been 
celebrated here (Plate XI, Figure 104). 

The region of eastern and southeastern Spain presents 
an equally realistic style of art, its peculiar characteristic 
being the occurrence of human representations (Figures 
53-55, 107-112, 114-118, and Plates XII-XV). These show a 




IlindK ii monochrome painting in red, in the cave of La Pasiega near Puente Viesgo, Santander. After 

H. Breiiil and H. Obermaier. 

Bediiced in sise. 
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marked degree of lifelike action, and are not infrequently 
combined with eaeli other or with animal pictures into genu- 
ine groups or compositions. Since large and deep caves occur 
but rarely in this region, the pictures — ^which are invariably 
painted and only occasionally engraved — were placed on the 
rear wall of shallow recesses in the rock (“abris” or “rock 



Fig. 107. Tlie ^^dancing chieftain,” a rock painting in dark red in the 
principal shelter at Alpera, Albaeete. This figure is of the ^^Alpera” 
type. 

One-fourth actual size, 

shelters”), where the overhanging roof has in most cases 
protected them from weathering. 

The human figures are generally small — averaging about 
two and a half to six inches in height— and may be divided 
into a number of more or less, local and conventional types, 
with many intermediate variants. The “Alpera” type gen- 
erally preserves the bodily proportions fairly well (Figures 
53, h, d, 55, b, c, 107, 116). Besides this, there are other 
human representations, indicated by little more than lines 
and much conventionalized, but, nevertheless, full of life and 
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action. This type we have styled the “nematomorphic” type 
(Figures 108, 115, 117). Approaching this is the "cestoso- 
matic” type, in which the head is more or less ovaloid and 
rests on a broad, almost triangular breast extended into a 
long and very slender torso. The legs are long and stout, 


Fig. 108 . HumaB figures of tfie ^^nematomorpMc’’ type, from the 
shelter of Los Caballos, Castellon, painted in dark red. 
Bedueed in sise. .. 



shelter of Los Caballos, Castellon, painted in dark red. 
Eedueed in size. 
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with calves prominent and carefully defined (Plate XIII). 
Finally, we may note the “pachypodal” type with compara- 
tively short figure, large and generally angular head, short 
slender torso, and legs stout but not excessively long (Fig- 
ures 109, 118). 

The majority of the figures are naked and portray male 
figures with the -body form, arms, and ornaments clearly 
indicated. It is only occasionally that figures are found 
showing very short ‘ ‘ breeches ’ ’ reaching barely to the knee 
(Els Seeans). Female figures are of very rare occurrence, 
and are almost invariably clad in skirts (Plate XII, Figure 
110). It is evident that the Palaeolithic artists sought to 



Pig. 110. Female figures from the principal shelter at Alpera, Alba- 
eete, painted in dark red. 

0ne4hirdaetmlsiBe. 
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portray typical human figures, but, nevertheless, they made 
no etfort to portray the individual details, especially the 
featui*es of head and face. One of the rare exceptions to this 
rule is reproduced in Figure 111. It is therefore impossible 
to base on these paintings any definite idea of the appear- 
ance and physical peculiarities of these Capsian peoples, 


Fig. 111. Human figure from the shelter of Saltadora, Castellon, 
painted in dark red. 

Actual size. 

and it would be still more ill-judged to draw conclusions 
therefrom in regard to their skull form and other racial 
characteristics. 

The animal pictures of this region are, for the most part, 
equally small, and comprise the following species. Eepre- 
sentations of the stag (Plates XII, XIV, XV ; Figure 113), 
ibex (Plate XII), and wild ox (Plate XII, Figure 17, a) are 
very abundant; less frequent are those of the wild horse, 
wild boar (Figure 112), and various Canidas (jackals?) ; 
while those of the Dama deer and moose (both at Alpera 
and Minateda), of the rhinoceros (at Minateda), of the 
chamois (at Tortosillas), and of the wild ass (at Albarracin 
— ^Figure 119) are exceedingly rare. In addition there are 
pictures of geese and cranes (or storks?) as w^ell as one of 
a fish — all at Minateda. The occurrence of the bison (at 
Cogul), and of bear, lion, reindeer, and Saiga antelope (at 
Minateda) seems rather doubtful. 

Of especial interest is the painted rock shelter of Cogul, 
Lerida, where — besides, several realistic animal figures and 
a number of geometrically conventionalized Epipalseolithic 
paintings — there is a group representing nine women. The 





About one-twelfth actual sm 
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triangular head form is apparently designed to indicate a 
headdress of that shape ; the upper part of the body is nude, 
with long, slender, pendent breasts; and the very slim waist 
supports a voluminous bell-shaped skirt that reaches to the 
knee. The nine “ladies” seem to be dancing around a small 
naked man, and the scene may possibly portray some kind 
of orgy (Plate XII). 

Still more astonishing is the medley of figures at Alpera, 
Albacete, where— close to the estate known as El Bosque — 
there are two rock shelters which contain a notable number 
of pictures, both single figures and groups, which fall natu- 
rally into layers of differing ages (Figure 102). The animal 
pictures represent ibex, stag, wild ox, and Canida; as well 
as various Dama deer, two moose, and one wild horse. 
Moving among these are over seventy human figures, from 
about four and a half to six inches high, which are almost 
all male and invariably nude. Thirteen of these are in widely 
different poses which are all characteristic of the moment 
when an arrow is let fly at beasts or other men (Figure 55). 
Three other figures are larger, and may perhaps represent 
political or religious leaders who, with feather headdress 
and weapons in hand, seem to be performing a ceremonial 
dance (Figure 107). In contradistinction to the many male 
figures, there are only three pictures of women. One of these 
is nude and very corpulent. The other two are similar in 
form and dress to the “Ladies of Cogul.” Figure 110 is a 
reproduction of the author’s own copy of the pictures, made 
in 1917, but it must be noted that it is very doubtful whether 
one of the women has an idol ( f ) in her hand. This article (?) 
is more probably a daub of older paint that has no connec- 
tion with the adjoining human figures. 

In the cave of Charco del Agua Amarga, near Alcaniz, 
Teruel, there are a number of battle scenes and a few female 
figures which, although poorly preserved, are none the less 
noteworthy. There is a particularly animated representa- 
tion of a wild boar hunt, w'hich is reproduced here from the 
author’s own copy of the original picture (Figure 112). 

Other sites deserving of notice are the Barranco dels 
Gascons in Calapata, Teruel, with its splendid pictures of 
stags (Figure 113) ; and the rock gallery of Morelia la 
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Vella, Gastellon, containing the representation of a hunter 
following a long row of animal tracks, wMcli are recogniz- 
able as the imprint of the hoofs of an artiodactyl (Figure 
114). At the same site the spectator notes with interest a 



Fig. 112. Boar lunt from the shelter of the Val del Chareo del Agua 
Amarga, Teruel, painted in dark red. 

One- fourth actual size. 



Fig. 113. Stags painted in dark red, at the principal shelter of Cala- 
pata, Teruel. After J . Cabre. 

One-sixth actual sise* 


remarkable battle scene in which seven individuals seem to 
be taking part (Figure 115). It is a striking example of 
the “sketchy” method of representation characterizing the 
art of eastern Spain, which freely ignores innumerable 
details and anatomical exactness, in order to emphasize 
sharply and exclusively a certain action or scenic effect. 



Is 


i 


"1 

i 










Fig. 114. Representations o£ animal tracks* Three “traps^’ (lower 
left) pictured in the cave of Pileta, Malaga, with animal tracks 
inside the enclosure. After H. Breuil, H. Obermaier, and 


W. Verner. 


Mediieed 'in, size,. 


A line of animal tracks which a hunter is following. The hgure 
immediately in front of him has been partly destroyed and is 
therefore indistinguishable. Prom Morelia la Telia, Castellon, 
painted in dark red. After E. Hernandez-Pacheeo. 

One- fourth actual size. 
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Without exaggeration one may say of this ancient art that, 
in this respect, it comes very close to our modern impres- 
sionism and caricature. 

In contrast to the above, an idyllic scene of peace is pie- 


Fig. 115. A battle o£ archers. Eoek painting in red from Morelia la 
Vella, Castellon, Copied by F. Benitez after E. Hernandez- 
Pacheeo. 

About one-fourth actual swe. 


tured in the Cuevas de la Arana, northwest of Bicorp, Valen- 
cia. Two men are climbing up long ropes, probably woven of 
sedge grass, to a small natural hole in a cliff, which the artist 
evidently intended for the dwelling of a swarm of wild bees. 
In fact, we see one of the persons occupied in taking the 
honeycomb out of the hole and putting it into a bag or basket 
to bring down (Figure 116 ). Some of the disturbed bees 
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are buzzing around the intruder, and are represented on a 
much larger scale than that of the human figure. 

Finally, there are the numerous painted rock shelters of 
the Barranco de Valltorta, a wild, romantic gorge lying 



Fig. 116. Roek-painting in red at the Guevas de la Araila, Bieorp, 
representing a gatherer of wild honey. After an original copy made 
' by W. K, (1921). 

Actual size. 


between xVlbocacer and Tirig, Oastellon, which are of prime 
importance. In the Abrigo del Civil there are various human 
figures that attract special notice, being little more than 
linear indications (“nematomorphic” type — Figure 117). 
Two of these are Avaviiig bundles of bows and arrows above 
their heads; the legs are wide apart; and the beholder is 
strongly impressed with the idea that this picture portrays 
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a weapon or war dance. Another interesting ensemble pic- 
ture is reproduced in Plate XIII. It consists of numerous 
figures of warriors or hunters, belonging chiefly to the 
“cestosomatic” type. The figures, which apparently are 
quite unrelated and do not form a group composition, pre- 
sent a really remarkable variety of pose and action. Some- 
what farther south, in the same Barranco de Valltorta, is 



Figv 117. “War dance” of archers of “nematoinorphic” type, painted 
in black in the principal shelter of the Cuevas del Civil, Castelldn. 
Three- fif ths actual size. 


the small cave known as Gueva dels Tolls, with representa- 
tions of animal tracks; and also the important Cueva de los 
Caballos (Plate X). This last contains a notable number of 
interesting paintings, among them numerous hunters of the 
“nematomorphic” type (Figure 108) and others of the 
“paehypodal” type (Figure 109). Very lifelike is the repre- 
sentation of a stag hunt (Plate XIV), the right-hand part 
of which, however, is obscured by a stalagmitic deposit. To 
the left, four hunters in various poses are seen showering 
arrows upon a herd of stags and hinds with two young ones. 
The fact that the animals are running toward their pursuers 
leads to the conclusion that behind the herd — at least sup- 
posably — ^there must be a number of armed beaters, a con- 
clusion confirmed by the fact that there are several arrows 
sticking in the hind parts of the animals. 

An equally interesting hunting scene is that painted in 
the neighboring cave of Mas d’en Josep (Plate XV). The 
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two stags pictured here are in full flight. The foremost has 
not suffered any later defacement, hut from the beginning 
was left incomplete — the whole hind part of the body being 
omitted. The second, on the contrary, is completely finished, 
and appears to be wounded underneath by two arrows. 
Eurming at top speed after the two animals is their pursuer 
—a hunter armed with his bow, and wearing a striking head- 
dress and adornments on back and knees. 


Pig. 118. Wounded warrior^^ painted in light red at the shelter of 
La Saltadora, Castellon. 

One-half actual sIbc, 

Finally, there is the exceedingly important cave of Salta- 
dora, opposite the opening of the Barranco de Matamoros 
into the Barranco de Valltorta. In its various rock niches are 
numerous paintings which are of especial value in throwing 
light upon the body adornment, weapons, and various imple- 
ments of Palaeolithic peoples (Figures 54-56). Another and 
very surprising picture from this site is reproduced here 
(Figure 118). It shows a man with arrows in his neck, hips, 
and both legs, falling, wounded unto death. At the same 
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moment a remarkable “diadem” is falling from Ms head, 
which doubtless indicates a person of high rank. 

The paintings of eastern Spain are unquestionably of 
Palasolithic age. Both their technique and style bear witness 
to their close relationship to those paintings of the Franeo- 
Cantabrian region which are certainly Palaeolithic. The 
animal pictures common to both regions betray the same 



Fig. 119. Wild ass engraved on rock at Albarraein, Temel. After J. 

Cabre and agreeing with the drawing published by H. Breuil. 

One-eighth actual size. 

realism, the same artistic conception, the same style and 
finish — similarities which could hai'dly be a coincidence. 
That, besides these similarities, there should also be local 
peculiarities of style is only to be expected. These consist 
chiefly of matters of proportion or of secondary details. 
Thus, for instance, as Breuil (49) has well shown, the stag 
antlers are portrayed in a special fashion at Cogul, Alpera, 
and other places. The same peculiarity occurs in certain 
caves to the north — such as Portel, Ariege, and La Pasiega, 
Santander — ^which is explainable only as the result of direct 
communication. 

The close relationship of the art of both regions is further 
confirmed by the fact that in all essential points their artistic 
manifestations have followed a parallel course of evolution, 
which also goes to show that these were contemporary. As 
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shown in oui' chronologic tables (pp. 237, 238, see also pp. 
258, 259), the earliest art of both regions consists of rather 
clumsy and primitive figures, followed by monochrome 
linear designs. Later come paintings in uniform plain color, 
or partly in line shading; and, finally, the semipolychrome 
and polychrome representations. 

The Palaiolithic age of the realistic paintings of eastern 
Spain is further confirmed by the fact that among the 
animals portrayed there are many species which, ever since 
then, have been entirely extinct in France and the Iberian 
Peninsula. Among these are the moose,' of which there 
are a number of pictures in the Cueva del Queso at 
Alpera, and at Minateda ; the wild ass, portrayed in the rock 
shelter of Fuente del Cabrerizo, Albarraein (Figure 119) ; 
and the rhinoceros, at Minateda. On the other hand, the 
identification of certain paintings at Cogul as two bison is 
probable but not certain (Plate XII). Besides these, pictures 
of the ibex are very frequent, a fact to be attributed to the 
cool climate of post-glacial times. 

It cannot be denied that this list of extinct species is very 
short; but then, even in the Cantabrian region — ^which pre- 
sents an absolute uniformity with southern France— species 
that are exclusively Pleistocene (except the bison, which is 
abundant everywhere) are of very i-are occurrence, although 
the mammoth, wmolly rhinoceros, and reindeer are known to 
have existed there. It is, therefore, not veiy surprising to 
find a similar scarcity in eastern Spain. Moreover, it must 
not be forgotten that the object of these Pahnolithic artists 
was certainly not to supply a complete compendium of con- 
temporary mammals pictured for the benefit of future ages. 
The animal pictures found in the caves of Prance very rarely 
include beasts of prey, but chiefly portray the most preferred 
animals of the chase. Even among these — especially in the 
various regions of Spain — ^there seems to have been a rather 
limited selection of subjects, detennined apparently by 
psychologic motives which will be discussed later. 

Further evidence of the indubitable Palaeolithic age of 
these paintings is furnished by various palaeoethnical con- 
siderations. Thus, any suggestion of the peaceful life of 
Neolithic herdsmen and agriculturists is conspicuously lack- 
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ing. Their entire scenic scope is primitive, and very typical 
of the life of Palaeolithic hunters and nomads. Except for 
a few “dances,” the groups pictured portray only hunting 
and battle scenes. The men are shown nude, with how and 
arrow for their only weapons; and it is surely through no 
mere chance that the arrows pictured at Alpera have points 
slanting out from one side of the shaft, unmistakably similar 
to the flattened points of stag horn found exclusively in 
Solutrean and Magdalenian deposits in Santander and As- 
turias (Figures 55, 92). In certain' rock recesses of eastern 
Spain — such as the Cueva dels Tolls in the Barranco de 
Valltorta and the rock shelter of Morelia la Vella, both in 
Castellon (Figure 114) — there are pictures of animal 
tracks. Similar ones are found in the cave of La Pileta, 
Malaga, and — a point of special importance — among those 
very pictures which, beyond question, are of Palaeolithic age. 

The adornment pictured in the realistic human figures on 
head, neck, back, and middle, as well as on arms and legs 
(Figures 53, 55), is typically Palaeolithic (50). It is also 
essentially similar to the remains of ornaments of shells, 
horn, etc., found embedded by the head, middle, and ex- 
tremities of the Palaeolithic skeletons discovered at Lau- 
gerie-Basse, the G-rotte des Bnfants, the Grotte du Cavillon, 
and other sites. 

Since these rock shelters are only shallow recesses, their 
floor almost always consists only of bare rock where no 
archaeologic deposits have been made, or preserved. But in 
the exceptional cases when flint implements have been found 
within or directly at the foot of such shelters, they are almost 
always of Palaeolithic type, as, for instance, at Cogul, Oharco 
del Agua Amarga, Calapata, the Barranco de Valltorta, and 
Els Secans. 

Conclusive evidence of the Palaeolithic age of these paint- 
ings is furnished by the direct stratigraphic succession of 
the pictures themselves. As previously noted, both in the 
north and in the east of the Iberian Peninsula it is not un- 
conomon to find, in one and the same spot, successive layers 
of pictures painted one on top of another, which in many 
cases has made it possible to subdivide them into chrono- 
logic phases. It is a fact of no small importance that in 
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eastern Spain, — as, for instance, at Cogul, Alpera, Mina- 
teda, and Monte Arabi — tliese realistic paintings are often 
intermixed with paintings of purely geometrically conven- 
tionalized designs. In such cases the latter are easily recog- 
nized by their brightness of color as comparatively recent 
works, and are invariably found in the latest and uppermost 
layer. As shown in Chapter X, these geometrically conven- 
tionalized designs are I’epeated in the “painted pebbles” 
of Mas d’Azil, Allege, w^hich belong to the Azilian, the final 
phase of the dying Palaeolithic. It naturally follows that the 
underlying realistic pictures must be of earlier date than the 
Azilian — ^in other words, they belong to the true Palaeolithic. 

In this connection it may be noted that true geometrically 
conventionahzed designs do occasionally occur in Magda- 
lenian paintings. Special mention may be made of certain 
human figures and an animal picture of this style in the cave 
of La Pileta, where their “stratigraphic” position allows no 
doubt of their Palaeolithic age (51). 

As to similar isolated designs, showing an older patina in 
their coloring, which have been found in the cave of Castillo 
and at other places, their age cannot be certainly determined. 

In any case, the fact should be emphasized that these 
geometric conventionalized designs occur only as rare ex- 
ceptions in Palaeolithic art; while, on the other hand, no 
single case is known of a picture with the artistic realism 
typical of Palaeolithic art occurring in any of the numerous 
pictured friezes with geometrically conventionalized de- 
signs, belonging exclusively to the Epipalaeolithic or ISieo- 
lithic. 

Prom all this evidence we arrive at the conclusion that 
the realistic paintings of eastern and southeastern Spain 
came to an end no later, in any ease, than the Magdalenian, 
and should be regarded as the regional equivalent of the 
realistic art of northern Spain and southern France. Their 
makers were peoples of Capsian culture — an industry 
already archseologically distinct from the Paleolithic in- 
dustries of the north (pp. 202-204, Oh. VI). On this account 
it is natural that in the east — together with the essential 
similarities in style and technique — ^there should also be a 
number of local peculiarities, and that certain kinds of de- 
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signs common in tlie north, such as the “tectiforms ’ ’ and the 
hand silhouettes, should be entirely lacking here. This lack 
is more than balanced by the important representations of 
the human figure, and the surprising scenic compositions — 
both entirely lacking in the Franco-Cantabrian region. 

It has already been remarked what surprising similarities 
are found between these Capstan paintings and those in 
South Africa which are commonly ascribed to the Bushmen, 
and which certainly, for the most part, are very old. ' 

This Capstan art, too, passed through a long course of 
evolution, as is clearly shown by numerous “palimpsests” 
— ^namely, by means of the direct superposition of successive 
layers of pictures. 

Profiting by private data supplied through the courtesy 
of H. Breuil, it is possible, in the light of our present knowl- 
edge, to distinguish six evolutionary phases which show an 
unmistakable parallelism with the evolutionary phases of 
the Franco-Cantabrian region. 

I. Early C.\psian — Firsi Phase, equivalent to the Aurignacian. 
Characterized by small figures, very primitive and incorrect, 

some realistic and some linear and with a tendency to convention- 
alism. 

II. Early Capsian — Second Phase, equivalent to the Solutrean ( ?). 
Principally monochrome, linear paintings, of a decidedly realistic 

conception. 

III. Late Capsian — First Phase, equivalent to the Early Magda- 
lenian. 

Principally full-length pictures in a uniform monochrome of very 
good style and technique. Later: Linear drawings, sometimes with 
interior line-shading. 

IV. Late Capsian — Second Phase, equivalent to the Middle Mag- 
dalenian. 

Monochrome pictures, partly shaded. 

V. Late Capsian — Third Phase, equivalent to the Late Magda- 

lenian. 

Semipolyehrome and polychrome paintings (Cogul, Albarracin, 
Minateda, Lavederos de Tello). 




PLATE XV 

The stag hunt — a mural painting in dark red, in the ^‘Ciieva del Mas d^en Josep’’ near Albocacer, Castellon. 

Bedticed in sUe, 
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VI. Late Capsian — Fourth Phase, equivalent to the Transition to 
the Epipalawlithie. 

Decadence to more and more geometrically conventionalized 
pictures. 

As yet, no sites with paintings of certain Pateolitliic age 
are known in western Spain. 

In southern Spain, Jiowever, there is a most instructive 
and important site — the cave of Pileta near Benaojan, 
Malaga. It is very difficult of access, and its widely branching 
passages contain realistic pictures of animals — among them 
being wild horses, stags, ibexes, wild oxen, and fishes, as 
well as a bison and, possibly, a rhinoceros. They show strik- 
ing similarity to the zoomorphic paintings of the Cantabrian 
region, in part resembling the Aurignaeian style found 
there, and in part an archaic Magdalenian. The tectiforms 
and similar signs and dotted forms sometimes coincide with 
typical northern designs, and sometimes are original and 
new. Especially noteworthy are certain pictures that appear 
to represent traps, with clearly defined animal tracks inside 
them (Figure 114). There are other minor correspondences 
with the style of eastern Spain — a number of details that 
lead to the inference that Andalusia was the center of a truly 
remarkable “hybrid” form of mural art, and awaken the 
hope that later discoveries may afford grounds for deter- 
mining its importance and significance. Passing mention 
may be made of the most recent layer of pictures in this cave, 
with their purely geometrically conventionalized designs of 
Neolithic or Eneolithic age. An extended description of 
these, however, does not fall within the scope of the present 
chapter. 

In proceeding to discuss the psychologic background of 
Palfeolithic art we are forced to abandon the domain of exact 
scientific investigation and to venture into the realm of 
theory and hypothesis. 

It is obvious that among the producers of these works — 
both of mobiliary and of mural art — there vrere a number of 
true artists who were not only sharp observers and splendid 
di’aughtsmen, but were also gifted with a deep sense of 
beauty and with the skill to portray it. Nevertheless, we 
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cannot suppose that they followed “art for art’s sake.” This 
applies equally to a considerable number of the objects of 
niol)iliary art which arouse the conviction that some must 
be idols or fetiches, and that others, again, were fashioned 
to serve purposes near akin, connected with beliefs in magic 
or totemism. A number of writers have entertained this 
theory, among them Bernardin (1876), Andrew Lang (1882), 
S. Eeinaeh, E. Oartailhac, H. Breuil, and others. (See also 
page 129.) The study of the mural art of the caves leads 
to similar conclusions. The mural paintings are by no means 
to be found in all the caves inhabited during the Glacial 
Epoch, even though they may offer surfaces excellently 
adapted for decoration. On the contrary, the painted caves 
are, comparatively speaking, few in number, and most of 
them are not habitable, or at least are very difficult of access, 
as, for instance, Combarelles, Pont-de-Gaume, Portel, La 
Pasiega, and Buxu. Others, again, were indeed inhabited 
near the entrance, but paintings of the same age were hidden 
in dark and remote recesses, as, for example, in the cave of 
Castillo. The entrance chamber of the cave of Altamira 
contains abundant deposits of Solutrean and Early Magda- 
lenian industry, while the imposing polychrome paintings 
in the great hall close by belong to the Late Magdalenian. 
The cave, therefore, was not inhabited at the time when the 
famous ceiling received its principal decoration. In other 
caves also it has been found that the mural paintings are 
not contemporary with the industrial deposits, but are of 
either earlier or later date. Thus the industrial deposit at 
Marsoulas — to cite but one instance — contains chiefly the 
bones of reindeer, an animal not once portrayed in the va- 
rious animal pictures of this cave. 

We must therefore dismiss any idea that the purpose and 
character of these paintings are merely decorative, and this 
conclusion is further strengthened by the fact that in many 
cases they are limited to the remotest crannies and clefts, 
wrapped in utter darkness, and only to be found with the 
greatest pains. Of many of the engravings it may be said 
without exaggeration that they are actually invisible and 
were designed by their makers for the eyes, not of men, but 
of gods. 
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From all tMs it follows that the cave men of the Franco- 
Cantabrian region were driven by beliefs of a mystical reli- 
gious nature to penetrate the dark and often inhospitable 
recesses of certain caves. The numerous animal pictures 
were therefore associated with ideas of magic, which ex- 
plains the portrayal — at Niaux, Castillo, Pasiega, and other 
sites — of arrows in the bodies of animals, bearing witness to 



Fig. 120. Bison with arrows depicted on the body — a mural painting 
in black in the cavern of Niaux, Ax’iege. After H. BreuiL 
Eeduced in si^e, 

the magic incantations practiced upon them (Figure 120). 
That, besides this magic of the chase, they also practiced 
magic propitious to fertility, weapons, and similar interests 
is very probable. For the anthropomorphic figures, half 
human, half animal (Figures 59, 103), various inter- 
pretations have been proposed by ethnologists; some sup- 
posing them to portray hunters disguised as wild beasts; 
others, again, suggesting that they may be masked magicians 
or “medicine men,” or else the grotesquely disguised mem- 
bers of some secret cult. To us, however, it appears far more 
likely that they represent purely imaginary forms of spirits 
or supernatural beings, created by the fantasy of primitive 
man. 

The remaining designs (Figure 104) are, at least for the 
most part, easily explainable as related to totemistic signs. 
Those in the form of huts dr cages, sometimes actually show- 
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ing “snare cords,” might be described — -in accordance with 
the known beliefs of existing tribes — as traps or cages for 
harmful evil spirits (52). This would also explain the fact 
that such designs are completely absent from the mobiliary 
art. 

That the hand silhouettes of Aurignacian times were also 
made, not with any decorative purpose, but doubtless in con- 
nection with religious or magic rites, has already been em- 
phasized (pp. 130-132, Chapter V). 

We are, consequently, of the opinion that the hunters of 
the Glacial Epoch looked upon certain caves as sanctuaries, 
or as the resort of a secret cult; and that the art found there 
was meant to serve the purpose of primitive religious beliefs. 

The same psychologic background, in our opinion, actu- 
ated the art of eastern Spain. It is true that, at first sight, 
one might well suppose that the artistic compositions of this 
region had some historic or commemorative significance. As 
a matter of fact, however, true battle scenes are rare ; and 
since the hunt of the stag, wild boar, and ibex was a matter 
of daily occurrence and by no means dangerous, it can 
hardly be supposed that it would be considered of such his- 
toric importance as to deserve the immortality of art. 
Further, it must be noted that the human figures — ^which in 
most eases are painted as single designs, entirely unrelated 
to neighboring figures — are invariably “impersonally” 
portrayed, with no attempt at portraiture or the representa- 
tion of individual peculiarities. This anonymity would serve 
to prevent an enemy from practicing harmful magic by 
defacing a person’s portrait. It is well known how much 
existing savages, for similar reasons, fear to have their 
pictures taken. The portrait is considered as a part of the 
individual, so that damage to the former will surely involve 
the latter in misfortune. This leads again to the conclusion 
that these pictures were designed neither as a record of 
daily life nor for commemorative purposes, but rather that 
they immortalize higher ideas which must be in some way 
connected with primitive magic. 

In this connection we must first consider the idea of pro- 
tective magic, in which light the exaggerated representa- 
tions of lierculean chest, massive legs, and flight-like running 



263 


EASTERN SPAIN 

become easily mulerstandable. By means of the magic of 
these “protective” pictures the artist seemingly designed 
to increase strength, endnranee, and speed; and the frequent 
repetition of such designs would naturally lead to certain 
conventional and even traditional types. It also becomes 
clear wliy the body adorjiment of these impersonal figures 
should be so minutely depicted ; for among primitive peoples 
every adornment, from the feathers on the head to the bands 
around the knee, is of Aveighty magic import and designed 
notably to increase the strength and dignity of the indi- 
vidual. 

Besides tliis protective magic, designed to guard the per- 
son pictured, tluu'e Avas a Iso undoubtedly a negative, liarmful 
magic which consisted of making an enemy Aveak or harmless 
in eiligy, before the actual attack was made upon him. In this 
sense Ave may interpret the remarkable painting in tlie cave 
of Saltadora (Figure 118), and also the battle scenes at 
Alpera, Morelia la Vella, and Chareo del Agua Amarga. 
Closely related to this is the magic of imitation, Avhich 
represents projected undertakings either by pantomime or 
picture. Foremost in this class are the weapon or war 
dances. 

The animal pictures of this region — ^like those of the 
Franco-Can tabrian region — may be interpreted as mani- 
festations of hunting magic, combined with suggestive magic 
favorable to the preservation and increase of certain species 
on which the prosperity of those tribes of hunters depended. 
Under these circumstances it is clear that the artists’ inter- 
est in one or another species of animal Avould necessarily 
change and fluctuate, and a striking indication of this is the 
fact that frequently, instead of making new pictures, they 
simply altered old ones to suit their new requirements. As an 
instance of such secondary alteration we may mention cer- 
tain figures in the Cueva de la Vieja at Alpera. Here there 
are found several very old pictures of stags, over Aviiich Avere 
painted later tlie representations of three Avild oxen. These 
latter Avere finally metamorphosed into stags by the addition 
of stag antlers. Similarly the picture of a Avuld ox in the 
cave of Mas d’en Josep, Castellon, was later changed into 
that of a wild hoar; and a still more drastic alteration occurs 
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in a picture at Las Batuecas, Salamanca, where a red goat 
was later provided with a new white-colored head in place 
of its tail. 

It ninst be seen that in the matter of religious beliefs the 
artists of eastern Spain present a wide t^vergence from 
those of the north, since they betray no fear of representing 
human figures. Their pictures are commonly found in open, 
easily visible rock grottos (Plate X, Figure 102). Possibly 
it is significant that by far the greater part of these figures 
are painted on a very small scale so that they could not be 
distinguished at a distance ; and there is also the considera- 
tion that signals may have been set up at these places, for- 
bidding entrance to the uninitiated. 

Be this as it may, it is at all events clear that the cave art 
of western Europe, especially of eastern Spain, constitutes 
one of the most important and fortunate discoveries ever 
made in behalf of archaeology. These pictures have opened 
for us a hitherto unknown and unsuspected chapter in the 
history of human art, together with vistas into the psy- 
chology of the men of Late Palaeolithic time such as, until 
recently, none would have dared to hope. 



CHAPTBE VIII 


, (IIOLOGIC: GHEONOLOGY OP PALJSOLITHIC . 
INDUSTRIES IN EUROPE 

Introduetiofk — Systems of clironologp for the Alpine region — Chronologic 
system of A. Pemk — Chronologic table of A» Penck — Critique of Penc¥s 
system of chronology — Chromlogic system of H. Ohermaier- — Chrono- 
logic table of H,. Obermaier — Systems of chronology for northern Ger- 
many — Chronologic system of F. Wiegers — Chronologic table of F. 
Wiegers — Critique of WiegePs system of chronology — Stratigraphy and 
chronology of southern Europe— Spahir— Stratigraphic succession of in- 
dustries and fauna at Castillo — fauna at other sites in Spain — - 
fauna in the Miviera — Conclusions, 

H AVINCt studied the order of succession of the vari- 
ous stages of Palaeolithic industry — from Pre- 
Chellean to Magdalenian — we now find ourselves 
obliged to seek a solution of the interesting problem of syn- 
chronizing these stages with the geologic stages of the 
Glacial Epoch. In this we make no pretense of discussing 
the “geologic age of man,” since the scope of this inquiry is 
limited to Europe — a continent which, in the light of careful 
research, can hardly be considered as the possible cradle of 
humanity. As yet, however, it is only here that our knowl- 
edge of the glacial deposits and the archaeologic stratigraphy 
of the Glacial Epoch is sufficient to justify an attempt at 
geologic chronology. In those regions where there are no 
glacial deposits, the character of the fauna of the arch^o- 
logie deposits is in many cases sufficient to afford a trust- 
worthy conclusion in I'egard to the climate, and thus to 
connect them with certain glacial or interglacial stages. (See 
Chapter II and pp. 378-403, especially the chronologic sys- 
tems on pp. 27, 28, 29, 381.) It is clear that in this under- 
taking we need consider only the most recent theories, based 
upon modem geologic stratigraphy. 

We will first consider those chronologic systems based 
upon a study of the Alpine region. The first important at- 
tempt at a systematic chronology of this region is due to 
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A. Penck (1903, 1909). Starting with the fact that a con- 
siOerahle tmniber of Magclaleiiian deposits — such as those 
at Seliu.sseiu|iielle, Kesslerloch, Schweizerabild, Veyrier, 
Los (lotoaux, and others — are within the terminal moraines 
of the final great glaciation ( Wiirm), he rightly claimed that 
the Magdaienian belongs to the Post-glacial Stage. And 
since, up to the present time, Moiisterian deposits have been 
found only outside the Riss moraines, which are much 
farther from the Alpine “massif,” he concludes that the 
Mousterian industry was synchronous with the Third Grla- 
eial Stage. According to him, this applies only to the Mous- 
terian with cold fauna, for he admits that there was also a 
more recent Mousterian with warm fauna, which is repre- 
sented in the gravels of Villefranche, beyond Lyons, by 
flints of Mousterian type associated with remains of Merck’s 
rliinoceros. This latter phase he places in the first (warm) 
half of the last Interglacial Stage, while in the second (cool) 
half — the steppe phase— he places the Aurignacian and 
Solutrean, which are well represented in the loess of Lower 
Austria and Moravia. In consequence, this loess would be 
only of interglacial age. Thus the Chellean would have to be 
placed at least as far back as the Second Interglacial Stage, 
which results in the following table. 


CHRONOLOGIC TABLE OP A. PENCK 


Magdaienian 


.Post-glacial Stage 
1) Biihl Advance ( 
a Achen Eetreat 1 

IV. Fourth Glacial Stage (Wiirm) 
3 Third Interglacial Stage 
h Steppe phase / 
a Forest phase f 

III. Third Glacial Stage (Biss) 

2 Second Interglacial Stage 

TI. Second Glacial Stage (Mindel) 
1 First Interglacial Stage ( 

I. First Glacial Stage (Gunz)f 


Aurignacian and Solutrean 
Wann Mousterian 

Cold Mousterian 
Chellean 


Ko vestiges ot* Ptila^olithic industry 


Tills system of chronology was accepted — either wliolly or 
with certain reservations — by J. Geikie, H. Menzel, J. Bayer, 
and others.’ 

From the table above reproduced we must first eliminate 
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the “warm Mousterian” of Villefranche-sur-Saoiie. The 
present author, after a careful examination made at the site, 
is convinced that the i*emains of Merck’s rhinoceros found 
here are extremely fossilized and, for the most part, water- 
worn, thus showing that they must have been transported 
hither; while the remains of mammoth, reindeer, and bison 
are much better preserved and not eroded, as is also the case 
with the Mousterian implements found here. It follows that 
these latter were indeed contemporary, and therefore that 
the industry of Villefranehe is simply a “cold” Mousterian, 
wliose geologic age cannot be exactly determined from its 
location on tlio banks of the Saone. We must sti’ongly insist 
that in western and central Europe there is no true Mous- 
teiian with warm fauna. Such a fauna is found only in the 
Pre-Oil ellean, Chellean, and Early Aeheulean (pp. 66, 68, 
69, 72, 78), for, from the Late Aeheulean on, w'e find a cold 
fauna which lasts through the final Magdalenian. Indu- 
bitable Mousterian with warm fauna is found only in 
southern Europe — as in Italy (Mentone) and Spain — ^where 
then and ever since the climate and fauna natui'ally would 
be different.' 

As w'e have remarked, the post-glacial age of the Magda- 
lenian is proved beyond question in the Alpine region, 
where, on the other hand, absolutely no deposits of Solu- 
trean or Aurignacian are known. As to the Mousterian, it is 
Avith pleasure that Ave reeoi*d a very recent discovery in the 
caves of Cotencher in the gorges of the Ai*euse, Neuchatel, 
SAvitzerland, where H. G. Stehlin and A. Dubois have found 
an eai’ly ( ! ) Mousterian deposit in direct contact with the 
moraines of the last glaciation of Rodano, about five-eighths 
of a mile within the limits of the tenninal moraine. With 
these new data, it becomes possible to eomieot the Mous- 
terian of central Europe definitely with the Fourth ( Wiirm) 
Glacial Stage, and to assign a date for the Mousteiian cul- 
ture anterior in part to the maximum of that glaciation. (In 
regard to the deposit at Wildkirchli, which is not in contact 
Avith any glacial deposits, see page 85.) 

Two Aeheulean deposits are also knoAvn— one at Conliege, 
near Lons-le-Saulnier, Jura, Avhere two hand axes, described 
by M. Boule, Avere found within the glacial area. They Avere 
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embedded in a clay which is certainly more recent than the 
glacial deposits of the district, which are attributed by A. 
Penck to the Third (Eiss) Glacial Stage. 

In 1887 C. Tardy described a lanceolate hand ax corre- 
sponding to the type of the Late Acheulean. It was found in 
the neighborhood of Challes de Bohan, near Hautecour, Ain, 
where indeed there must have been a veritable workshop, as 
five others, which have since been lost, were found at the 
same site. It was found in situ, embedded in red clay, beneath 
which was glacial detritus belonging — according to the in- 
vestigations of A. Penck — to the Eiss glaciation. It is, there- 
fore, impossible to assign the Acheulean to a date previous 
to the Third (Eiss) Glacial Stage, and consequently it must 
be placed in the Third Interglacial Stage. 

To this same interglacial stage must be assigned the fauna 
in which the straight-tusked elephant appears for the last 
time, such as that of Flurlingen with Merck’s rhinoceros, 
and that of Diirnten with Merck’s rhinoceros and the 
straight-tusked elephant (page 399). 

This fauna agrees absolutely with that characteristic of 
the climate of the Chellean and of the Early Acheulean 
(pp. 68, 69, 72). On this account we place those two indus- 
tries in the early and warm phase of the Third Interglacial 
Stage. The Pre-Chellean is excluded from this stage by the 
characteristic occurrence of the trogontherian mammoth, 
Etruscan rhinoceros, saber-tooth tiger (E?eplms trogon- 
t\erii, Rhinoceros etruscm, Machair<^us) ,zxLd others (page 
66), a fauna which agrees surprisingly with that of the 
Second Interglacial Stage (p6ige 396). 

These correspondences indicate, we believe, the chrono- 
logic position which should be assigned to the Pre-Ohellean, 
Chellean, and Acheulean industries of central and western 
Europe. Here, as already shown, the “cold fauna” begins 
with the Late Acheulean and lasts through the Magdalenian 
— ^that is to say, into the Post-glacial Stage. Studies by E. 
Koken, based on the excavations of E. E. Schmidt, go to 
show that two phases of maximum cold may be distinguished 
in this cold fauna, during which an Arctic mierofauna — with 
the lemming as its principal element — appears in the caves 
of Swabia. The latest maximum of cold coincides with Early 
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Magdalenian deposits wMcli are certainly post-glacial, and 
consequently must be identified 'vsitb the Biihl advance (page 
28). The first maximum is indicated in these caves by 
deposits intervening between Late Mousterian and Early 
Aurignaeian industrial deposits, and can therefore be iden- 
tified with the Fourth (Wurm) Glacial Stage. From all this 
may be deduced the following chronologic table, the prin- 
cipal features of which were established some time ago by 
the present author. 


CHEONOLOGIC TABLE. OP H. OBBRMAIEE 


Post-glacial Stage 
?> BiUil Advance 

a Aelien Eetreat 

IV, Potirtli Glacial Stage (Wiim) 

3 Third Interglaeial Stage 
€ Steppe phase 

h Forest phase 
a Steppe phase 

III. Third Glacial Stage (Eiss) 

2 Second Interglacial Stage 

II. Second Glacial Stage (Mindel ) ) 
1 First Interglacial Stage > 
I, First Glacdal Stage (Giinz) ) 


Magdalenian 
j Solntrean 
I Late Anrignaeian 

Early Aurignaeian 
Late Mousterian 

j Early Mousterian 
] Late Acheulean 
Early Acheulean 
Late Chellean 
? 

Early Chellean ? 

Pre-Chellean 

No indications of man^s presence 


As a result of this classification, and in opposition to 
Penck’s view, we must consider the latest loess deposit to 
be wholly post-glacial in age. This is indicated by the fact 
that various loess deposits in the Alpine region-such as 
those near Berg and Fisehbach in the valley of the Inn — are 
found within the limits of the Wfirm moraines. Further- 
more, there are the industrial stations of Munzingen in 
Baden and of Gobelsburg in Lower Austria. Both of these 
are situated in the “recent loess” and belong to the Magda- 
lenian, an industry which is unquestionably much more 
recent than the Fourth Glacial Stage (pp. 34, 35). E. Koken 
has come to a similar conclusion, based on his studies of the 
loess deposits of Wiirtemherg and its vicinity. 
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Among the adherents of this system of chronology are H. 
Jlreuii, E. E. Schmidt, M. C. Burkitt, and others. It also 
agrees — at least in the main points — mth the views ex- 
pressed by M. Boule.® In 1912 V. Commont announced the 
presence of Chellean deposits at Saint- Achenl and Abbeville, 
which gave the impression of having been subjected to the 
action of severe frosts. This observation would almost seem 
to indicate the existence of a “cold” Chellean, correspond- 
ing to the Third (Riss) Q-lacial Stage. Remains of an animal 
associated with these deposits appear to be those of a 
mammoth with broad laminse to the molars. 

We will now proceed to consider those systems of chro- 
nology based on the study of Pleistocene deposits in 
northern Germany. Among these, the system presented by 
F'. Wiegers is the result of interpi*etations widely differing 
from those previously discussed. In his latest publication 
(1920) this author speaks of only three glacial stages, as 
they are evidenced in northern Germany, where, as is well 
known, there is so far no geologic equivalent for the Giinz 
Glacial Stage. The discoveries at Markkleeberg, near Leip- 
sie, he interprets as Late Aeheulean, and considers that the 
shotter of the Pleisse, in which they were found embedded, 
belongs to the glacial stage next before the last. In the not 
very abundant discoveries at Hundisburg Wiegers sees an 
Early Aeheulean; in the industrial deposits of Taubach- 
Weimar, an Early Mousterian. He thus arrives at the fol- 
lowing conclusions. 

CHRONOLOGIC TABLE OF F. WIEGERS 

I Late Pateolithic and Late Mousterian 

Early Mousterian ( Tanbacli ) 

Late Aeheulean (Markkleeberg) 

/ .Early Aeheulean' ■ 

■< Chellean 
(■Pre-Chellean 
Eolithie , . ■ 

In regard to this interpretation we would remark that we 
do not consider the industry of Taubach to be Mousterian, 
hut rather a Pre-Mousterian with warm fauna (page 85) ; 


.Post-glacial Stage ) 

III. Third Glacial Stage (late) \ 
2 Second Interglacial Stage 
IL Second Interglacial Stage 

1 First Interglacial Stage 

I. First Glacial Stage 
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while the industry of Hundisburg seems to belong rather to 
the Late Acheulean. Moreover, we think it evident that the 
industry of Markkleeberg is unquestionably a typical Mous- 
terian, and that only at the base of this deposit are imple- 
ments found with forms vaguely reminiscent of the Late 
Acheulean (page 86). 

We are also inclined to view the geologic interpretations 
of Wiegers with great caution. The Pleistocene geology of 
northern Germany presents a very intricate problem, and 
much remains to do before definite and consistent conclu- 
sions can be reached. It will therefore be understood that we 
give the preference to the results obtained from the strati- 
graphic study of tlie Alps, which force us to come to very 
different conclusions. 

B''inally, we will consider the results of stratigraphic in- 
vestigations in southern Europe. Although the northern 
slope of the Pyrenees shows close similarity to the rest of 
France in its Pleistocene fauna and climate, it has none the 
less a peculiar interest on account of its intermediate situa- 
tion between Spain and the Riviera. In 1905 the present 
author was able to demonstrate the existence of four series 
of fluvio-glacial deposits of gravels in the basin of the Ga- 
ronne between Toulouse and Cazeres — series which corre- 
spond to an equal number of glaciations. In the clay of the 
third terrace are found the three Palaeolithic stations of Fon- 
sorbes, Cambernard, and Saint-Clar, with an industry re- 
sembling that of the station of Infernet in the basin of the 
Ariege, where are found remains of the mammoth, woolly 
rhinoceros, giant deer, cave lion, bison, and others {Elephas 
primigenins, Rhinoceros tichorhinus, Cervm megaceros, 
Felis spelfca, Bos bison). 

All these deposits belong to the Acheulean culture, which, 
consequently, was also here more recent than the Third 
Glacial Stage, and belongs to the Third Interglacial Stage. 
It has been demonstrated that also in the region of the 
Pyrenees the Magdalenian culture is of post-glacial age. 

To the south of the Pyrenees, in Spain, both fauna and 
climate are radically different. The excavations made at the 
cave of Castillo in Santandfer (pp. 161-166) indicate the fol- 
lowing order of succession. 
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STBATIGEAPHIO SUCCESSION OF INDUSTEIES. AND FAUNA AT 

CASTILLO 


4 Most, re.eent prelilstoric deposits and 
' , Neolithic 
Assiliaii 

Late Magdalenijin 
3 Early Magdalenian 1 
Soliitrean, !■ 

Late Amigimcian, ) 

2 Early Aiirignaeian ) 

Monsteriaii h 

Aehenlean ) 

1 Atypical industry ) 

Base , I 


'With present fauna 


With reindeer, although rare 

With warm fauna. Of characteristic 
and frequent occurrence is Merckfs 
rhinoceros 

Clay of the eaves with cave bear and 
reindeer occurring rarely 


The presence of the northern reindeer on the Cantabrian 
coast is convincing proof of the contemporary existence of 
a glacial stage. According to the investigations made in the 
Alpine region, the upper levels with reindeer remains in the 
cave of Castillo should coincide with the latest glacial stage 
(Wiirm) and, in part, with the post-glacial Biihl Advance. 
It follows, consequently, that those deposits with warm 
fauna that lie below — namely, the Early Anrignacian, Mous- 
terian, and Acheulean — must belong to the latest interglacial 
stage, and the still earlier deposits with reindeer remains 
would correspond to the Third (Eiss) G-lacial Stage. Un- 
fortunately, the stage of human industry which corresponds 
to these deposits cannot be positively identified. All we can 
say is that it is “pre- Acheulean” and not improbably con- 
temporary with the Chellean culture (Figure 122). 

In full agreement with these conclusions from the strati- 
graphic succession of deposits at the cave of Castillo^ is the 
occurrence of mammoth remains in Solutrean deposits at 
San Julian de Eamis, Gerona (page 198, Ch. VI), and at 
Cueto de la Mina, Asturias (page 174, Ch. VI). In Solutrean 
and Magdalenian deposits at this latter site there are also 
found shells of the Arctic molluscs Pecten islandicus (Figure 
121) and Cyprina islandica. We may also note the compara- 
tive frequency of reindeer remains in the Magdalenian de- 
posits of Valle in Santander, Arihifia in Vizcaya, Ai’tzhitarte 
in Gnipuzcoa, and Serinya in Uerona (page 148). 
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Harmonizing with these observations in regard to Spain 
is the oecnrrence in the Eiviera, at the eaves of Grimaldi, 
Mentone, of an absolutely “warm” Mousterian. On this 
coast of the Mediterranean the final wave of cold, character- 
ized by the comparatively frequent occurrence of reindeer 
remains, is also coincident with the Aurignacian (pages 
84,116). 



Fig. 121. Shell of Feeten islandicus from the Magdaleriian deposits 
of Cueto de la Mina, now in the collection of the Count de la Yega 
. . del Sella, From a photograph, . ■ 

Three- fourths actual siee. 

Conditions in the regions intermediate between warm 
southern Europe and cold western Europe during the tran- 
sition from the close of the Interglacial to the beginning of 
the Wunn Glacial Stage are clearly reflected in the succes- 
sion of deposits at the rock shelter of Olha, not far from 
Cambo in the Basses-Pyrenees, southwestern Prance. Here, 
at a depth of five meters, M. E. Passemard discovered a 
number of layers of Palaeolithic deposits, all belonging to 
the Late Mousterian. At the base this industry is associated 





Fig. 122. Diagram showing the chronologic succession of Palicolithic indu.stries in' southern, western, and 
central Europe, and the contemporary faunal and geologic phases of the Late Pleistocene. It does not 
attempt to show the relative duration of these phases. The distribution of warm fauna is indicated by 
horizontal lines, of cold fauna by vertical lines. 
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with remains of Mei’ck’s rhiiiocei'os ; in the middle and upper 
iayei's uith remains of reindeei’, mammoth, and woolly 
rhinoceros. It is thus clear that the last great invasion of 
cold reached the southernmost part of France iluring the 
M ouster! an ; while south of the Pyrenees in Catalonia and 
the Cantaln’iaii region it is not until the Early Aurignaeian 
that the fauna is affected. 

It is as yet difficult to harmonize this classification for 
southern Europe completely with that of central Europe. 
Tlie ]n'incipal cause of this is the lack of sufficient data in 
regard to the earliest stages of the PaliEolithic. There are, 
indeed, absolutely none throwing light on the “cold” Chel- 
lean. 

Furthermore, we do not know that there is sufficient 
gi'ound to assert that the different stages of Pateolithie in- 
dustry in Spain are indeed synchronous with those of central 
and western Europe. On the contrary, it seems to us more 
likely that all industries of southeim oiigin — such as the 
Chellean, the Mediterranean subdivision of the Acheulean, 
and the Aurignaeian — would belong to an earlier date in the 
southern than in the northern regions (pp. 87 , 88, 114, 
201-204: Figures 37, 87, 90). On the other hand, such in- 
dustries would continue unaltered for some time in the 
north, while further progress in new directions was opera- 
tive in the south. The same wmuld hold good in the reverse 
direction as regards the Mousterian and Solutrean indus- 
tries, which we surmise to be, respectively, of northern and 
eastern origin (jiages 88, 117). 

There can be no doubt that in central Europe the presence 
of pachydenus belonging to the ‘‘warm” fauna indicates 
the juaximum of an interglacial stage ; for here they would 
certainly arrive later and also disappear much earlier than 
in the south, since the advent of a new glacial stage would 
make itself felt later in the fauna of the south, and then only 
in certain regions. The presence of reindeer and Aroolly 
mammoth in Cantabria seems to indicate the end, rather 
than, tho beginning, of a glacial maximum, since these 
northern species would require a considerable time to reach 
the farthest southern limit of their distribution. It is exactly 
these advances and arrested developments in the prevalent 
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fauna and industries, derived from soutliern or from nortl)- 
ern Europe respectively, wMeh bring up a wliole series of 
new problems, the solution of whieb awaits the future. 

From this exposition it will be seen that the chronologic 
systems so far proposed are no more than provisional at- 
tempts, the value of which will be determined by the science 
of the future. But at least we may safely assert that it has 
been demonstrated beyond question that the age of primitive 
man in Europe goes back to the time of the Etruscan rhinoce- 
ros and trogontherian mammoth {Rhinoceros etrusciis, 
ElepTias trogontherii ) — that is to say, to the Second Inter- 
glacial Stage. According to the present author’s classifica- 
tion this would correspond to the Middle Pleistocene-' 
according to the earlier school, to the Early Pleistocene-- 
and there can be no doubt that the absolute time elapsed 
comprises a period of very long duration. 
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Muwum remains belonging to the Glacial Epoch — Western Europe — France 
— he M omtier—’La Ferrassie—La Chapelle-aux-Smnts — La Quina — Fech 
de VAze—Petit-Puymogen — MalMrnaud—Arcy-sur-Cure — Gonrdan — ^ 
Crd-Magnou—Combe-Capelle — La Bochette — Bolutre — Laugerie-Hmte 
’--‘Badegoul&---Magdalenian sepultures — Other human ■ remains — Egis- 
' heim---Enzkeim---IItim,an fossils of uncertain age — Belgium— Spy— La 
Naulette— Other hmnan remains — England — Filtdown — Piltdoum fauna 
— Filtdown artefacts— La Cotte de Baint-B relade — Paviland—Kenfs- 
Ilole— Other humnn remaimSouthern Europe — Spain — Gihraltar— 
Banolas—Cmnargo — Oasiillo — Other human remains— Portugal — J.taly 
— Groties de Grimaldi — Human remains of uncertain age — Malta — Ghar 
Balam — Central Europe — Germany — The Heidelberg jaw — Taubach— 
Ehringsdo rf — Klaus e — N eanderth al Sirgenstein — H o Mef els — K lame 
—Obercassel—Andernach — FuhUngen— Human remains of doubtful au- 
thenticity— Switzerland — Freudenthal — Kesslerloeli — Busserach — See — 
Jugo-S lav la— K rapina — Czecho-S lovakia — Sipha — B runn — Predmost— 
Ochos— Discoveries of doubtful authenticity— Austria — Willendorf— 
Gudenm Cave— Hungary — Balia Cave — Poland — Ohorzysko Wielkie — 
Classified list of human fossils of the Glacial Epoch— Asia — Syria — 
China — Java — Philippine Islands— Africa— 0 Idoway — Transvaal — Bos- 
hop — Bhodesia — Broken Hill- — North America — Central and South 
America — Peru — Brazil — A rgentina — Australia— Talgai — Bacial ele- 
ments in Paleolithic times — Late PalcBolUhic races—Crd-Magyion race— 
Grimaldi race — Predmost race— Early Palaeolithic races — Neanderthal 
type — Heidelberg type — PUtdown type— The Filtdown controversy — 
The kinship and ancestry of Pleistocene man— Tertiary anthropomorphs 
— Chronologic succession of anthropoid -Pithecanthropus ereetus 

—Pleistocene age of Pithecanthropus ereetus — Anatomical characteris- 
tics — Condmions, 

p^'jr^HE investigations of the last few years have greatly 
I increased the number of human remains dating from 
_JL the Glacial Epoch known in Europe ; while, on, the 
other hand, the number accepted as aixthentic in other conti- 
nents has been much reduced. In spite of this, it is believed 
that tlie cradle of humanity is to be found outside Europe — 
where far fewer investigations have been made — and that it 
is there that we may hope for the discovery of remains of 
the true ancestors of man. 
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Even tlie European discoveries require a severely critical 
(liseriinination, for in earlier times skeletal remains of man 
were reported as embedded in deposits of the Glacial Epoch 
when, in reality, they belonged to sepultures of later date 
excavated in such deposits, or else to discoveries made in 
disturbed ground. We will first enumerate all those skeletal 
remains which are proved beyond question to belong to the 
Glacial Epoch, and will discuss later the date which should 
be assigned to them. Even though we feel obliged to eliminate 
a number of discoveries as “uncertain,” this does not mean 
that it is impossible that they belong to the Glacial Epoch. 
The furtber study of anthropology nmy make it possible— if 
not now, then at some future time— to reestablish more than 
one of these fossils as Palajolithic, although at jiresent what 
is known of their situation and stratigraphic position is not 
sufficient to determine their age. 

Of the countries of western Europe, it is Prance that has 
the greatest number of human fossils, although so far none 
are known belonging to the Pre-Chellean, Chellean, or Acheu- 
lean industrial stages. The oldest skeleton would be that of 
Le Moustier, Dordogne, pi’ovided that it really was em- 
bedded in the Early Mousterian deposits of this site, and 
not in the layers with the “Abri Audi” type of industry 
(p. 95, Chapter IV). This latter industry was also pres- 
ent in the deposits at Le Moustier, although apparently 
0. Hauser failed to recognize it. The skeleton — poorly pre- 
served — is that of an individual about sixteen years old, and 
belongs to the Museum of Ethnology in Berlin. The skull is 
somewhat more satisfactory since its latest restoration, but 
it would seem that only the lo-wer jaw is in such a state as to 
be valuable for scientific study. It has the interesting pecu- 
liarity of containing seventeen teeth. 

From their position, associated with industry typical of 
the climax of the Mousterian, it is easy to detennine the age 
of the four sepultures at La Perrassie, Dordogne. D. Pey- 
rony has demonstrated the following succession of strata : 


8 Eeeent detritus (liumus and stones) 

7: Late Aurignacian ' ■ 

6 Layer of detritus due to an ancient fall from the roof 


120 cm. 
65 em. 
35 cm. 
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f) Middli* Auriguaeian with hearths 50 cm. 

4 Early Aiirigiiaeian — scanty deposit 20 cm. 

3 Fiill Monsterian, with bison, stag, horse, and reindeer — 

ai till' base of this deposit are the sepultures 50 cm. 

2 Late Aeheulean, with reindeer 50 cm, 

I Hlerile layer of deti'itus and red sand 40 cm. 



Fig. 123. Skull of La Ghapelle-aux-Saints, the best male specimen of 
the Neanderthal type of man. From a photograph. 


Two of the skeletons are of adults, ami well preserved. 
The other two are of children, and almost destroyed (p. 96). 

Contemporary with the above, and of the greatest value on 
account of its excellent state of preservation, is the male 
sktdeton found in the small low cave of La Bouffia Bonneval, 
near La Cliapelle-anx-Saints, Coi*reze (p. 96). 

The body was covered with a deposit from thirty to forty 
centinieters thick, belonging to the Middle Monsterian and 
containing a liumber of stone implements, many of which 
were broken. There were also layers of cinders and remains 
of tile woolly rhinoceros (rare), reindeer, and bison (fre- 
qiumt), as w’ell as horse, ibex, marmot, wolf, and others. In 
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the opinion of J. and A. Bouyssonie and A. Bardon, who in- 
vestigated this deposit, part of these remains should be con- 
sidered as offerings to the dead (pp. 96, 97), since the site 
in question could hardly have served as a dwelling place 
(Figures 123, 132, Plate XX). 

Exquisite care was employed in the excavation and recon- 
struction of the female skeleton of La Quina, Charente, 
which lay in a mud deposit, above which were extensive 
strata of Middle Mousterian age (p. 97). 

In the overlying deposits at the same site H. Martin found 
a great number of single bones and fragments of human 
bones widely scattered. Among these Late Mousterian re- 
mains^ — which, it is estimated, i*epresent at least fifteen in- 
dividuals— especial interest attaches to a well-preserved 
child’s skull, and the left half of a lower jaw. 

The Palfeolithic deposit at Pech de I’Aze near Sarlat, 
Dordogne, was only one meter thick, but was covered by a 
layer of coarse stony detritus to a depth of three meters. 
About ten centimeters deep in the Late Mousterian deposit 
D. Peyrony unearthed the skull of a child about five or six 
years old, which it was easily possible to reconstruct, and 
which shows a true chin. The associated fauna includes 
bison, stag, reindeer, horse, and ibex. 

A few remains found at Petit-Puymoyen, Charente, also 
belong to the Late Mousterian, and include two lower jaw 
fragments, one of an upper jaw, and several teeth. A single 
tooth was also found at Bau de I’Aubesier, Vaueluse. 

To the above must be added other discoveries which are 
unquestionably Early Paleolithic, although their exact age 
cannot be determined. It is probable that they all belong to 
the Mousterian in the widest sense of the word. Among them 
we may mention the lower jaw of Malarnaud, Ariege — ^in 
which a chin is entirely lacking — discovered by Bourret and 
P. Regnault in 1888 (Figure 124). In this large cave there 
were two distinct deposits with no artefacts. The upper one 
contained remains of reindeer, chamois, ibex, horse, and 
others ; while the lower one had remains of cave bear, cave 
hyena, cave lion, leopard, giant deer, mammoth, wolf, woolly 
rhinoceros, and reindeer. The lower Jaw — well fossilized and 
certainly human — was found in the latter deposit. Another 
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lower jaw fouii<1 at Arcy-sur-Cure, Yonne, has a chin that 
is typical although not prominent. It lay beneath an Auri- 
gnaeian deposit, and was associated with remains of cave 
!M>ar, cave jjyeua, cave lion, wild os, mammoth, and woolly 
rliinoceros. Somewhat later an atlas w^as found at the base 
of the same layer, belonging to the same individual as the 
lower jaw. In a cave at Gourdan, Haute-Garonne, at the very 
base of the deposits, there was also found a fragment of 



Pig. 124. Lower jaw from Malarnaud, Ariege. After P. Regnault. 

lo"wer jaw, as well as another skull fragment. The former 
presents decidedly primitive characteristics. 

Very fortunately, fossil human remains belonging to the 
Late PalsBolithic are quite numerous. 

The sepultures at the rock shelter of Cro-Magnon, Dor- 
dogne, belong to the Aurignacian, and comprise the remains 
of two adults, an old man, and a woman with fmtus. The male 
skeleton found at Oombe-Capelle near Montferrand, Peri- 
gord, decked with mortuary adornments, belongs to the same 
period (Plate XVIII) ; and so also do the remains of a skele- 
ton from the grotto of La Eochette, Dordogne. These last 
are not due to a formal sepulture, but consist of scattered 
bones belonging to one individual, and also of eleven teeth 
belonging to three different individuals. Some of the sepul- 
tures at Solutre, Saone-et-Loire, are unquestionably Auri- 
gnacian or Solutrean (pp. 132, 133), but no attempt was 
made at a careful classification. Even now it would be per- 
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fectly feasible to separate the old and tnily fossilized ma- 
terial from that of the much more recent sepultures of 
mediaeval age. 

Ilunian remains of Solutrean age are rare. At Laugerie- 
Haute (Proto-Solutrean) the skeleton of a deformed person 
was found — a discovery quite valueless as regards the racial 
problem, which is also the case with the skull fragments of a 
child, found at Badegoule, Dordogne (Solutrean). 

Quite a number of sepultures belong to the Magdalenian, 
the greater mxmlier of which have already been described 
(pp. 133, 134). They are as follow's: 

Skeleton from La Madeleine near Les Eyzies, Dordogne. 

Skeleton from Laugerie-Basse near Les Eyzies, Dordogne. 
Skeleton from Raynionden-Chaneelade near Perigueux, Dordogne. 
Skeleton from Cap-Blanc near Les Byzies, Dordogne. 

Skeleton from Duruthy near Sordes, Landes, 

Skeleton from Les Hoteaux near Rossillon, Ain. 

Other human remains belonging to the same period are 
the isolated skull of a w'oman, nine bow'ls made from skulls 
(Figure 63), and other skeletal fragments from Le Placard, 
Charente; an isolated skull from Mas d’Azil, Ariege; a 
bowl made from a skull at Laugerie-Basse, Dordogne; and 
probably the three skulls from the Grotte des Homines near 
Arey-sur-Cure, Yonne. 

The following Palsolithie discoveries are of small im- 
portance. 

Aurignacian. 

La Combe, Dordogne, tw'o teeth, one perforated (MacCurdy). 
Blanchard, Dordogne, one tooth (Didon). 

Gargas, Hante-Garonne, femur — Late Aurignacian (Cartailhae 
and Brcuil ) . 

Solutrean. 

Lacave, Lot, frontal (A. Vire) . 

Pair-non-Pair, Gironde, parietal (Daleau). 

Roset, Tarn, teeth. 

Magdalenian. 

Lussac-Le Chateau, Vienne, lower jaw' (Breuil). 

La Madeleine, Dordogne, fragments of upper and lower jaw 
(Cartailhae). 
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Les E}'zics, Dordogne, various fragments (Lartet, Cartailliac, and 
Capitan). 

La Motitlie, Dordogne, one tootli, one vertebra (E. Eiviere). 

Linienil, Doi'dogne, skull fragments (J. Bouyssonie). 

Grotte di's Pees, Gironde, fragments of upper and lower jaw 
(Dalean). 

Brasseinpouv, Landes, two teeth (Breuil), 

Sordes, Landes, various fragments (Breuil). 

Grotte des Forges, liruniquel, Tarn-et-Garonne, skull fragments. 

Aurcnsan, Hautes-Pyi’en&s, various fragments (Hamy). 

Bspelugue.s, Hautes-Pyrenees, various fragments (Nelli). 

jMonteonfort, Ilanh'-Garonne, skull fragments (L. Dai’bas). 

GourdiUi, Ilaute-GaroTine, skull fragments (Piette). 

Caverne des Trois Prere.s, Montesquieu-Avantes, Ariege, one ulna 
(('oniit Begouen). 

Final Poltiiililhic. 

La Balme, Savoie, fragment of skull top and femur (G. Blanc). 

The skull from Egisheim near Colmar, Alsace, is con- 
siderably fossilized. It was foxind in 1865, at a depth of two 
and a half meters, in a deposit of loess and associated with 
remains of woolly mammoth, bison, etc., on which aceonnt 
we feel justified in assigning this skull-^which has no Nean- 
derthaloid characters— to the Late Palaeolithic. 

Of much greater importance is a discovery made by Paul 
Wernert in January, 1914, at Enzheim near Strasbourg. It 
consists of an incomplete human skeleton emliedded in 
ocher, presumal)ly a sepulture. It was foumi in the lower 
terrace of the Rliine, the deposits being intermixed with 
pebbles from the Breuseh Brook and, at various places, 
yielding remains of the woolly mammoth. No doubt can he 
entertained as to the Palaeolithic age of this sepulture, exca- 
vated with the skill of a specialist. Moreover, the hones 
themselvf's ai’e extremely fossilized. Ceidain primitive char- 
acters in the skull sujjport the assumption that the remains 
ai‘e of Aurignacian age. 

There are also a number of human remains of “uncer- 
tain” age, so tliat much caution must be exercised in drawing 
conclusions from them. Such is the case with the skull of 
BrceliaTiqis. Eure-et-Loir, apparently derived from a loess 
deposit containing Mousterian implements. The same is 
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true of the frontal, found in 1883 by Dore-Delente at Mar- 
cilly-sur-Eure, Bure, at a depth of seven meters, which 
cannot be definitely classified. The data concerning the lower 
jaw of a child from Estelas near Cazavet, Ariege ; the lower 
jaw from Aubert, Ariege; the frontal from Salleles-Ca- 
bardes, Aude; the skeletal fragments from the Grotte des 
Cottes, Vienne ; and those from the Grotte du Fournet near 
Die, Drome, are all insufficient. 

The skeleton of a woman, from Le Moustier, brought to 
scientific notice by E. Riviere, is not authentic. It is also 
necessary to reject the skeletal remains of Denise, Haute- 
Loire ; those of Gi’avenoire ; the skulls of Eesson, Aube ; and 
those of La Truehere, Saone-et-Loire; the lower jaw from 
Moulin-Quignon, Somme ; and that of Isturitz, Basses- 
Pyrenees. Finally, it is deplorable that serious scientific con- 
sideration has been given to the skulls of Levallois-Clichy 
and of Grenelle near Paris, the age of which cannot possibly 
be determined. 

Belgium possesses two human fossils of extraordinary 
value in the two skeletons from Spy, Namur — ^both fairly 
well preserved and belonging to the Late Mousterian (asso- 
ciated fauna listed on p. 96). There can be no doubt that 
the lower jaw from the cave of La Naulette, near Dinant, 
also belongs to the Early Palaeolithic. The floor of the cave 
consisted of a clay deposit eleven meters deep, in which there 
were seven interlying layers of stalagmitic deposit. The jaw 
was found between the second and third layers from the 
bottom, associated with other human remains and bones of 
the mammoth, woolly rhinoceros, giant deer, reindeer, and 
others. No industrial remains were found. The other human 
remains found in Belgium — such as those from Engis in the 
province of Liege, from the Trou du Frontal near Furfooz 
(which seems to be Neolithic), from Maestricht, and from 
Wyere — are of uncertain age, 

England has recently (1911-1913) become a center of 
interest in regard to fossil man on account of the discovery 
of the skull and lower jaw of Piltdown, Sussex, by 0. Dawson 
and A. Smith Woodward. Unfortunately, only nine frag- 
ments of the skull were found, including the top and a large 
part of the occipital and temporal bones, but not enough to 
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indicate the form of the entire skull, which makes a trust- 
worthy restoration very difficult, particularly so in regard 
to the forehead and the face. There are also the nasal bones 
and a large part of the right lower Jaw showing the two 
foremost molars and the socket of the third, but the articu- 
lation of the Jaw is lacking, and so is the middle part — that 
is to say, the chin (Figure 125). Somewhat later, a canine 
tooth was discovered by P. Teilhard du Chardin, which at 
first was supposed to belong to the lower Jaw, but which has 



Fig. 125. Lower jaw from Piltdown, England. After C. Dawson and 
A. Smith Woodward. 

One-half actual size. 

more recently been considered as an upper tooth. Finally, 
in the winter of 1915, C. Dawson discovered in a ploughed 
field about a mile distant from the original spot, the inner 
supraorbital part of a frontal bone, the middle of an occipi- 
tal bone, and a left lower first molar tooth, all evidently 
human. These are rolled fragments which certainly agree in 
thickness and extent of fossilization with the earlier find, 
but which give ground for belief that at Piltdown there are 
the remains of at least two individuals. Except for the frag- 
ments discovered in 1915, the Piltdown remains lay at the 
base of a bed of reddish brown gravel impregnated with iron 
and twenty-five meters above the present level of the river 
Ouse. They are fossilized to the same extent, more or less, 
as the remains of fauna from the same site. The fauna falls 
into two groups, distinguished by their state of preserva- 
tion. The more ancient remains^ — worn and rounded — 
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include the mastodon, stegoclon, and rhinoceros. The com- 
pai'atiTcly recent ones are not worn, and include beaver, 
hippopotamus, horse, and deer. The bone of a proboscidean 
shows unmistakable traces of clumsy workmanship by the 
hand of man. A small number of flint flakes also have cer- 
tainly been shaped, but none of the forms are typical. It may 
be said that they belong to the Early Palajolithie in the 
widest sense of the term. According to the latest reports, 
these implements lay somewhat higher than the human re- 
mains of “Eoantkropos dawsoni,” the importance of which 
will be discussed later on in this chapter. 

Our own personal opinion is that Piltdown, geologically 
speaking, is an ancient discovery site with two separate 
faunas of differing age which later became intermixed. The 
worn and rounded remains of mastodon, stegodon, and 
rhinoceros — which, have been displaced and redeposited — 
belong to the Pliocene, as well as the numerous natural 
eoliths associated with them. The unworn remains of beaver, 
horse, deer, and hippopotamus belong to the Pleistocene; 
and the human remains are doubtless contemporary, as they 
also are much fossilized and show no signs of being disturbed 
and redeposited, as witnessed by the sharp angular edges of 
the skull fragments. Although it is not impossible that they 
are of Pre-Chellean age, it seems to us more probable that 
they belong to Ohellean or Early Acheulean times, when, as 
is well known, the hippopotamus appeared for the last time 
in western Europe. 

In the cave of La Gotte de Saint-Brelade, in the island of 
elersey, which contains a typical Late Mousterian industry, 
thirteen isolated human teeth v^ere discovered by E. R. 
Marett. 

The human sepulture at Paviland, Glamorgansliire (p. 
133), discovered by Buekland in 1823, belongs to the Auri- 
gnaeian. The skeleton, together with mortuary offerings of 
shells of Nerita littoralis, spindles of ivory, and a bone 
needle, lay embedded in ocher, on which account it was mis- 
leadingly termed the ‘‘red lady” in spite of its being plainly 
the skeleton of a man. The associated fauna includes the 
woolly mammoth, woolly rhinoceros, horse, wild boar, bear, 
cave hyena, and wolf. 




PLATE XVI 

The skull of Gibraltar— Neanderthal type. After 
: A. Hrdlieka. 
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xVlso of Pak'olitluc age ai*e the human remains — consist- 
ing of a lower Jaw and various other hones — found in 18G7 
at Kent’s Hoh* near Tonjuay, Devonshire, associated with 
]‘('niains ofeuve hear, giant doer, mammoth, and reindeer. 

Tlie skehdon from Tilhiuy, near London, whieli is very 
incomplete, is apparently of Pleistocene age, as it was found 
al)ont ten and a half meters deep in the gravel deposits of 
the Thames. (,)f the same age, in all prohability, are the 



Pig. 126. The skull of Gibraltar, the best female specimen of the 
Neanderthal type of man. After M. Boule. 

lunnan skeleton discovered in 1912 in the valley of the Med- 
way Ci*eek not far from the railway station of Hailing, 
Kent, and the badly preserved skulls found at Bury Saint 
Edmunds, Suffolk, and at Manor Hamilton, Sligo, Ireland. 
The skeleton from Gough’s Cave near Cheddar, Somerset, 
is classed as Magdalenian, hut its .stratigraphic position is 
not exactly determined. 

The skeleton from Galley Hill, Kent, has been much dis- 
cussed, hut in anv case shows no such extent of fossilization 
as the I'omains of Pleistocene fauna found associated with 
it. T1 h‘s<? also appear to he much interraixe<i and include 
typical r(*prcsentatives of both warm and cold climates. 
Since the order of stratigraphic succession and other cir- 
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cnmstances of the discovery are unknown, no positive eon- 
eliisious can be di’awn in regard to the age of the human 
remains, which John Evans and others consider to be of 
early prehistoric age. 

The skeleton from Ipswich, Suffolk, brought to scientific 
notice by Eeid Moir, is inauthentic, as the discoverer himself 
has since declared. Of uncertain age also is the jaw bone 
found in 1855 at Foxhall near Ipswich, which was not seen 
in sit'U by any competent person. 

In Spain the most complete of Palaeolithic human remains 
is unquestionably the skull taken from Forbes’s Quarry on 
the northern slope of the Rock of Gibraltar, which has no 
record of definite stratigraphic position or of associated 
fossils. It was discovered by Lieutenant Flint in 1848 and 
brought to the attention of the scientific world in 1864. 
Since the recent examination made by M. Boule there can 
be no doubt that this fossil belongs to the ancient Neander- 
thaloidtype (Figure 126, Plate XVI). 

Approximately of Mousterian age is the lower jaw found 
at Banolas, Gerona, in 1887 by P. Alsius del Torrent. It was 
embedded in a very hard travertine, is extensively fossilized, 
and shows primitive racial characters (Figure 127). 

The rather defective skull from Camargo, Santander, dis- 
covered by L. Sierra (Plate XVII), belongs to the Auri- 
gnacian; and so also do the lower jaw of a child and the 
molar of an adult found in the cave of Castillo, Santander. 
In the Magdalenian deposits of this cave were found fairly 
large pieces of two skulls which had been fashioned into 
bowls. 

The following are also of Magdalenian age, namely: a 
single molar from the cave of Cobale jos, Santander; a milk 
molar from the cave of Morin near Villaescusa, Santander; 
and a few small fragments of limb bones from the cave of 
Serinya, Gerona. It is also not impossible that the scanty 
human remains found at the rock shelter of Eomani, Barce- 
lona — consisting of a thigh bone and a few molars — repre- 
sent what is left of a destroyed sepulture of Late Palseo- 
lithic age (p. 197). 

On account of indeterminate stratigraphic position or 
other uncertainties connected with their discovery, it is 




PLATE XYII 


Frag'inerits of the Aurignacian skull foancl at Ca- 
inargo in northern Spain, now in the collection 
of L. Sierra. White areas indicate parts restored 
in plaster. From a photograph. 
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necessary to exclude the following human remains for which 
a Pleistocene age has been claimed: those found at San 
Isidro, Madrid; at Perales de Tajuna, Madrid; at the Oueva 
del Tesoro on the promontory of Torremolinos, near 
Malaga ; at the cave of Pileta, Malaga ; at the Cueva de la 
Mujer, near Alhama de Granada; at the Estacion Agut, 
Barcelona; and at the Cueva de la Paloma, near Soto de 
Eegueras, Asturias. The deposits in the last-named cave 



Fig. 127. Lower jaw from Bailolas, Spain, From a photograph.. 


were completely overturned, and originally contained — so I 
have been assured by Count de la Vega del Sella — a number 
of Neolithic sepultures which have been scattered through- 
out all the strata by a treasure seeker. 

Two discoveries of human remains are reported from 
Portugal. In the Arieiro Valley, Vilanova da Rainha, at 
a depth of 3.7 meters, a sub-braeliyeephalie skull was found 
which w'as classified as probably Pleistocene, but it was not 
associated with any implement or fossil that would indicate 
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its age. In tile eme of Pnriiiiilia, Peirieliey T. ,F: Nery, Del- 
gado found a, lower jaw^ wMeli- appears to be, that of a child. 
It may possibly be of PalsBolithic (Monsterian!) age, but a,s 
it consists of oiily^a part of themaceiidiiig raiiiiis and, one, 
condyle, it is of little importance. 

In Italy there are the iinmerous xAiirignaeian sepultures of 
the Orottes de Grimaldi near Mentone (p. 132), of which E. 
Cartailliac gives the following list. 


1,. Grotte des Briilmts. 

d Sepnitiire of a woman 
c Skeletons of two children 
b Sepnltnre of a man (Plate XVIII ) 
a Double sepnltnre of a young man and 
old woman of negroid type (Figure 
Plate XIX)- ■ 

2. Grotte de Cavillon. 

b Sepnltnre of a man 
a Package of bones in ocher 

3. Barma Grande. 

d Triple sepnltnre of a man, woman, and 
youth 

c Sepnltnre of a man 
b Sepulture of a man 
a Carbonized skeleton 

4. Baousso da Torre 

c Sepnltnre of a man 
b Adult skeleton, badly preserved 
a Bones of a child 


.depth 2.00 m. ■ 
depth 2.70 ,m. 
depth 7,05 b:l 


an 

6L 


depth 8.70 m. 

depth 6.55 in. 
at the base 


depth 8.00 ni. (ca.) 
depth 8.40 m. 
a little above base 
at the base 

depth 3.75 m. 
depth 3.90 m. 
depth 4.00 m. (ea.) 


No scientific certainty can be reached in regard to the 
skull discovered at Olmo in the valley of Chiana, Tuscany, 
although the fact that it was found at a depth of about fifty 
feet and associated with remains of the straight-tusked ele- 
phant would favor the belief that it belongs to the Glacial 
Epoch. The skull of Mezzana-Corti would apparently be- 
long to the same epoch, having been found at a depth of 
7.50 meters in the gravels of the river Po, and a similar age 
is attributed to the two skulls of Arpino in the valley of 
Liri, near Naples, to the skulls of Castenodolo, and to the 
skeletal remains from the cave of Eomanelli-Castro, Terra 
d ’Otranto. Since, however, it is not possible to determine the 
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age of tlieso tliscovories, we shall not attempt to draw any 
eonclnsions from them. 

Two Ininian molars discovered in the cave of (Ihar Dalam, 
in tlie Island of Malta, embedded in deposits containing 
remains of the Mnaidra elephant {Elephas 
certaiidy belong to the Gllacial Epoch, but it is open to ques- 
tion whether or no they show Neanderthaloid characteristics. 

Although so far only a few complete skeletons of man 
belonging to the Glacial Epoch have been fouml in Germany, 


Fig. 128. Lower jaw from Mauer, near Heideiberg, the type and only 
known specimen of Homo heidelbergensis. After 0. Schotensaek. 
Medmeedinsize, 


nevertheless this country can boast the discovery site of 
the most ancient known remains of our forefathers — the 
most ancient of which the antiquity can be definitely detor- 
jnined. Foremost in importance is the lower jaw found in 
October, 1907, Jiear the village of Mauer, which is about six 
and a quarter miles to the southeast of Heidelberg. This 
most valuable document (Figures 128, 133) is completely 
fossilized and fjuite intact, except that the crown is lacking 
in a few of the molars. The jaw lay at a depth of twenty-four 
meters, close to the base of the sands deposite<l by the river 
Neckar, which arc about fifteen meters thick and contain 
fossil remains of animals belonging to tlie fauna of the 
Middle Pleistocene, discussed on pages 39(5-399. In the 
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same deposit are found the shells of twenty-one species of 
terrestrial molluscs and of fourteen aquatic ones. Some of 
these are still occasionally found in the same region, but 
most of them are to be found now in eastern Europe. This 
shows that at that time the climate was more continental in 
character than at present. Above the sands deposited by the 
Neckar are strata of local gravels deposited by the creek 
Elsenz, and above all this are ten meters of loess. The jaw 
was found alone, with no trace whatever of human industry, 
but— as is indicated by the animal remains found at the same 
level {Elephas antiquus and Rhinoceros etruscus), which 
belong to the Second Interglacial Stage— it doubtless corre- 
sponds to the level of the Pre-Ohellean deposits at Saint- 
Acheul (p. 66), Prance. 

As we have previously shown, in all probability there was 
no true Chellean industry in central Europe, its place being 
taken by a Pre-Mousterian. To this age should be assigned 
the lower tuffs of Taubach and Ehringsdorf, both near 
Weimar (p. 85). They contain remains of the straight- 
tusked elephant and of Merck’s rhinoceros, and have also 
within the last decades afforded human skeletal remains. 
These consist of three rather unimportant skull fragments, 
two incisors, and one molar — ^probably a lower third molar. 
Of much greater importance are the discoveries made in 
May, 1914, at Ehringsdorf in a quarry belonging to Mr. 
Kampfe, where the lower jaw of an adult was found at a 
depth of 11.9 meters associated with wood ashes, flint im- 
plements, and bones of Merck’s rhinoceros and the cave 
bear. The specimen is in one piece and includes all the teeth 
except the two right incisors. The left ramus is lacking and 
only the front part of the right ramus is preserved (Figure 
129). In November, 1916, a further discovery was made of 
the skeletal remains of a child about ten years old, showing 
the change from milk teeth to permanent teeth in progress. 
In close contact were found remains of Merck’s rhinoceros, 
bear, and other animals. The remains of the child’s skeleton 
consisted of an incomplete lower jaw, two incisors and two 
milk molars from the upper jaw, six right and five left ribs, 
two vertebrse, the right collar bone, half of the left humerus, 
and a number of small fragments. The very imperfect state 
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of tlioso discoveries is due to the fact that iu lioth cases the 
remains came to light as the result of blasting with dyna- 
mite. 

At the roek shelter of Klause, near Neu-Essing in Lower 
Bavaria, in 1913, a human tooth was found associated with 
a s[)lendid Achoulean industry (p. 86). 



Fig. 129. Lower jaw from Ehringsdorf, near Weimar. After 
G. Schwalbe. 

It may safely be asserted that the discoveries made at 
Neanderthal itself doubtless belong to the Early Palaeolithic. 
These human remains were discovered in 1856, in the course 
of clearing the earth out of the small Feldhofor cave situ- 
ated in the Neander Valley where the Dhssel Brook flows 
into the Ehine, not far from Diisseidorf. Now, however, 
there remains no trace of this cave. The clay in it was cleared 
away by workmen Avho were not under the supervision of 
any educated person, and it was from these workmen that 
C. Fuhlrott later secured the skeletal remains, which are 
those of one individual, a male. They consist of the skull 
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top (Plate XX), the two femurs intact, the right humerus 
complete, the lower two-thirds of the left humerus, the left 
ulna intact and the upper part of the right one, the right 
radius complete, part of the left ischium, part of the right 
shoulder blade, the right collar bone almost complete, and 
five rib fragments — all of which are now in the Museum of 
Bonn. They lay at a depth of about sixty centimeters below 
the surface, and neither faunal nor industrial remains were 
found with them; but the extent of fossilization is very 
great, and this alone is sufficient to exclude any possibility 
that these remains could be those of a mediaeval hemit or 
of a Eussian Cossack of 1814. Moreover, it has been proved 
that the jreeuliarities that characterize this skull are due, 
not to disease, but purely to racial characteristics, and that 
these are sufficient to prove beyond question that it belongs 
to the Glacial Epoch. 

There are also a number of discoveries of human remains 
in Germany wiiich belong to the Late Paljeolithic. Three 
teeth Avere found in the Aurignacian deposits of the Sirgen- 
stein (pp. 112, 384, 385), Wurtemberg; and a low’-er jaw, a 
molar, and a small foot bone (metatarsal), belonging to the 
same industrial stage, were found in the cave of Hohlefels 
near Happurg in Franconia, Bavaria. The other bones found 
at this last site are of Neolithic age. The sepulture in ocher 
in the middle cave of Klause near Neu-Bssing, Lower Ba- 
varia, we assume to be Solutrean, for according to the stra- 
tigraphy this skeleton must be older than the Magdalenian 
and more recent than the Mousterian; and since the Auri- 
gnaeian is unknown in this region it is natural to connect it 
with the Solutrean culture, wdiieh is represented at neigh- 
boring sites (p. 118). 

Of far greater importance are the two skeletons from 
Obereassel near Bonn, on the Rhine, which are fully de- 
scribed in an exhaustive monograph by M. Verworn, 
R. Bonnett, and G. Steinmann. They were discovered in 1914 
at the “ Stingenberg, ” at the bottom of a deposit of detritus 
some six meters in thickness, which consisted of Aveathered 
blocks of basalt intermixed with basaltic clay. It is appar- 
ently a case of two sepultures embedded in ocher together 
with two carved bone implements of Magdalenian style as 
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votive of'foring.s. No flint implements were found, but in 
(dose association with tlie human remains W(‘re one tooth 
each of ivindeer and bison. According to K. Bonnet, one of 
tlie skehdons is tliat of a woman from twenty to twenty-live 
y(“ars old, about 147 centimetcirs in height, with a doliclioce- 
phalic .skull and a cranial capacity of aliout 1370 cubic centi- 
meters. The second skeleton is that of a man .some sixty 
years old, about 172 centimeters in heiglit, tlie skull also 
dolichoce]>halic and with a cranial capacity of about 1500 
cubic centimeters. 

In ihe same region is the i\Iag< la Ionian site of Anderiundi, 
on th(‘ RliiiK', wliere human remains have been found (*on- 
sisting of two cliild’s teeth and seven riit fragments (]>. 
121). A human skull top was found in the sands of Fiih- 
lingen near Cologne, which is certainly of Late Paheolitliic, 
ami yirobably of Aiirigmndan age. 

The reports of Kautert and Klaatsch in rcgai’d to a 
“second Man of Neanderthal,” found near the old Fekl- 
hofer Cave, are without foundation, since nothing is known 
concerning the age of these remains. It is also necessary to 
exelnde certain remains found in southwestern Germany, 
namely, the skeletal remains from Moosbaeh near Wies- 
baden, and the two skulls from Mannheim, which deseiwe 
some consideration on account of their being found at a 
depth of six meters. No scientific certainty attaches to the 
remains found at Ijahr on the banks of the Schutter, Baden, 
nor to the skull of thvnnstatt, Wiirtemberg, which is not 
Neanderthaloid, although fairly well fossilized. It would 
seem that it was discovered in 1700, but not until 1835 did it 
appear in ])rint as an object associated wnth a Roman vase. 
Ollier discoveries have been claimed for sites in Wurteni- 
berg, Bavaria, and northern Germany, but these also are not 
admissible. 

Gp to the present time, only fragmentary Pateolithic 
human remains are known in Switzerland, all of which be- 
long to the Magdalenian. In the cave of Freudental, near 
Gehaffhausen, there were found one parietal and a lower jaw 
belonging to a pei'son about seventeen years old, together 
with a few fragments of the skull and pelvis, according to 
,1. Karstmi. In the cave of Kes.slerloch, also near Sehaff- 



Fig. 130. Lower jaw from Krapina^ Croatia. After K. Gor- 

janovie-Kramberger. 

Three^fifths actual sise. 
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hausen, a collar bone was found, according to K. Merk. In 
the cave of Biisseraeh, Jura, was found a fragment of a 
small leg bone (fibula), according to G. Frey. At the grotto 
of See, Jui’a, some skull fragments and a hand bone (meta- 
carpal) were found, according to H. de Saussure. 

In Jugo-Siavia a site of commanding importance is that 
of Krapina in Croatia (pp. 87, 97), where K. Gorjanovic- 
Kramberger discovered an industrial deposit — probably 


Pre-Mousterian — containing remains of warm fauna 
(Merck’s rhinoceros) and about five hundred human skele- 
tal fragments, all broken and some of them burned. They 
represent at least eleven individuals, both children and 
adults.^ 

Important discoveries have also been made in Czecho- 
slovakia. The fragment of lower jaw found in the cave of 
Sipka, Moravia, is certainly Mousterian. It was discovered 
by K. Maska in the farthest recess of the cave, 1.40 meters 
below the surface, in the deepest industrial deposit, em- 
bedded in a layer of ashes (pp. 86, 385, 386). 

The sepulture in the loess of Brunn, Moravia (p. 118), 
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so lavislily provided with mortuary offerings, must be 
credited to the Solutrean culture, and also the group sepul- 
ture known as the “Mammoth hunters” at Predmost, 
Moravia (]>]). 117, 118). At this last-named site K. Maska 
discovered fourteen complete skeletons and remains of six 
others, surrounded by a circle of stones. In addition H. 
Wankel found here a lower jaw fragment, and M. Kfiz the 
skull of a child, twm lower jaw fragments, and other skeletal 
remains belonging to at least six individuals. 

The incomplete lower jaw’ — generally known as the 
Oc1k»s jaw — from the Sehwedentiseh grotto in the Hadeeker 
Vall(\v, Moravia, is certaiiily of Palieolithic age. The deposit 
in whicli it lay contained also remains of a Pleistocene cold 
fauna with traces of ashes and charcoal, but nothing that 
would connect the jaw with a definite cultural stage. 

Among the discoveries of doubtful authenticity are the 
skulls found at Briix, Podbaba, Lieben, and Strebichowitz, 
all in Bohemia, and also the remains found at Schlappanitz 
and Hussowitz, at the cave of Fiirst Johann near Lautsch, at 
Kostelik, Byciskala, Jaehymka, and Balcarova-skala, all in 
Moravia. 

Human remains belonging to the Late Palaeolithic found 
in Austria include some fragments of thigh bone, of upper 
arm bone, and of upper and lower jaws, discovered in the 
Aurignacian deposits at Willendorf, Lower Austria (pp. 
112, 113) ; and also the tooth of a child, found in the Magda- 
lenian deposit at the cave of Gudenus, Lower Austria. 

In Hungary E. Hillebrand reported the discovery of a 
complete child’s skull — also of Magdalenian age — found 
1.30 meters below the surface in the cave of Balia near Mis- 
kolez (pp. 117, 123). 

So far only one discovery is known in Poland that is un- 
questionably of Paljeolithie age. It consists of a fragment 
of skull top found by S. J. Czarnowski in the Aurignacian 
deposits of the cave of Oborzysko Wielkie (Black Cave) 
near Ojeow. 

The following list gives in their chronologic order the 
most important human remains found in Europe and belong- 
ing beyond doubt to the Glacial Epoch, 
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EARLY PALAEOLITHIC 

Pre-ChcUeaH: 

]\[aiier, iK^ar Heidelberg, lower jaw. 

Chelleanf 

Piltdowii, skull fragments and lower jaw, 

Ache}ilemh or Pre-Moitsterian, 

Taiibaeli and Ehringsdorf, two lower jaws, three teeth, and frag- 
ments of a child ’s skeleton. 

Keii-Essing, Klaiise, one tooth. 

Krapina, remains of about eleven individuals. 

(l\)ssiblj Early Mousterianl) 

Early Mo usterian. 

Le Moijstier, skeleton. 

(Possibly Late Moiisterianf) 

Middle Mo list eria n. 

La Perrassie, skeletons of two adults and of two ehildren. 

La Chapelle-aux-Saints, skeleton. 

La Quina (base), skeleton. 

Sipka, fragiuent of lower jaw. 

Late Motisterian. 

La Quina (upper level), skull of a child and ramus of a lower jaw. 
Peeh de PAze, skull of a child. 

Petit-Puymoyen, fragments of upper and lower jaws. 

Spy, two skeletons. 

Jersey (La Cotte de St.-Brelade), thirteen teeth. 

EaiPy PakeoUthic — cultural stage not determinable. 

Malarnaud, lower jaw. 

Arcy-sur-Oure, lower jaw. 

Gourdan, fragment of lower jaw. 

La Naulette, lower jaw, 

Gibraltar, skull. 

Baholas, lower jaw. 

Malta (Ghar Dalam), two molars. 

Neanderthal, skull top and various fragments of a skeleton. 

Ochos, fragment of lower jaw. 

LATE FALA30LITHIC 

Aurignacian, 

Cro-Magnon, four skeletons. 

Combe-Capelle, skeleton. 



Skulls of Aurio'uruuau age from western Europe. A, C, D, E — Male 
skulls and lower jaw of Cro-Magnon type, from the d'^Grotte des 
Enfauis” near Mentone. After. B. Vern'eau, B — Male skull from 
CondK‘ Capelle, type of Homo mirigmeiemis (t). After H. Klaatsch. 





HUMAN FOSSILS OP THE GLACIAL EPOCH 299 


EiJzlieiitSy Bkelet<>!L 
Pitvilaud, Bkekdoo. 

C skull. 

Castillo, lower jaw. 

Mentone (Orottes «le Grinuildi), a number ol sepultures 
OjedWj skull top. 


,p. 290). 


Sol id re an, 

Lau<^erie-Il ante, skeleton. 

Xei!-.Essiiig‘, K la use, skeleton. 

P>riiniU skeleton. 

IT'edinost, rourteen skeletons and numerous skeletaJ fra<4' 

Magdalenian, 

La Mad<9ein(‘, skeielon. 

1 ibiKse, skf‘k‘ton. 

Cap-iilane, skeletoji. 

KaTmonden ( Chaneelade ) , skeleton. 

Hiiruthy, skel(don. 

Les Hoteaux, skeleton. 

Le Placard, nine lar<^e skull f ragmen ts and one skull. 
Alas dLAzil, skull. 

Grotte des Hoiuuies, three skulls. 

Castillo, two skull fragments. 

Obercassel, two skeletons. 

Cave of Balia, skull of a child. 

Late Palivolithic — cultural stage not determinable. 
Egisheim, skull. 

Fllhlingen, skull top. 


mtmts. 


Hiiinan remains which are certainly of Pleistocene age 
have been foianl in Asia at the cave of xVntelias in Syria 
(p. 115) l)y Skither G. Zumoffcn, who discovered, in tlie 
Anrignacian deposits there, a fragment of a lower jaw, a 
lumbar vertebra, fragments of arm bones (Immeri, radii, 
and uliue), upper ends of thigh bones, and foot bones, as 
well as fmtal remains. These bones, belonging to at least 
tliree individuals, were scattered about in the formation 
(l>reecia) and bore traces showing that tlie flesh had been 
scraped or gnawed off. 

Quite reexmtly a <liseovery has been made by H. Matsii- 
inoto in Ilo-naii, China, consisting of a human sacrum. 
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According to liim, it lay embedded in loess and associated 
witli a fauna that corresponds very well with that of the Late 
Pleistocene, and includes wild boar, wild ox, bison, deer, and 
a species of elephant nearly related to the mammoth.^ The 
extent of its fossilization appears to be the same as that of 
the faunal remains. 

A first left lower molar, unmistakably fossilized, was 
found in 1907 in the gravels of the river Sonde in Java, less 
than two and a quarter miles distant from the site where 
Pithecanthropus erectus was discovered. Only the crown of 
the tooth was preserved, and according to the investigations 
of 0. Walkhotf and W. Dieck it is certainly human.® 

The two human skulls excavated in 1890 by E. Dubois 
from a deposit in Wadjak, Java, which he believed to be 
Quaternary, may also possibly be of Pleistocene age. They 
are, in fact, fairly well fossilized, and in their general form 
remind one of the skulls of recent Australians, although 
much stouter and more massive than the latter. The better 
preserved of the two skulls seems to be female, and has 
the extraordinary brain capacity of 1550 cubic centimeters. 
Finally, in the first reports of Ms discoveries (1891, 1894) 
Dubois also mentions a lower jaw which he at first regarded 
as human, but later as anthropoid. It is extraordinary and 
much to be regretted that no report has been published in 
regard to this specimen, wMch seems to have been found 
quite near the remains of Pithecanthropus. 

Another discovery which should not be ignored is the 
skull excavated many years ago at Manila in the Philippine 
Islands, in the course of raising the foiindations of the 
Church of the Jesuits located there. It lay from 2.5 to 3 
meters below the surface — consequently a little lower than 
the present sea level — and in any case must be very old. 
The skull and lower jaw have been preserved, and over 
thirty years ago D. Sanchez had very exact drawings made 
of them, which are the more valuable because since then the 
remains have been somewhat damaged. According to him 
the skull is delicately formed, small, sub-brachycephalic, and 
extremely prognathous, but the face does not present any 
Neanderthaloid characteristics. The lower jaw is far more 
extraordinary; there is no chin prominence, and the basal 
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inner parts present pithecoid characters resemlding those 
in the lower Jaw of Piltclown. Sanchez considers this “Homo 
riKtniUviifiiK” to be a fossil pre-Negi’ito type, apparently an- 
cestral to the present Negritos. 

Great interest was aroused by the discovery of a Imiiian 
skeleton in Africa in 1913. It was found by H. Reck in the 
gorge of Oldoway in the northeastern part of wliat was 
formerly German East Africa, on the eastern Imrders of the 
steppe of Serengeti. In this gorge a seiies of tuffs of vol- 
canic oi’igin are exposed, in which five separate strata may 
be distinguished, as follows : 

e (n[>[)crniost) Tuffs with mimerous rerafiins of an aiifflope and a 
gai^elle, liolh iiearly related to species now inhabiting flic 
jK'ighboring steppe. Climate similar to the present. 
d and e Remains of elephant, antelope, and tortoise. 
h Remains of two kinds of fossil elephant, both differing from the 
modern African elephant; also remains of liippopotamns and 
other mammals. 
a Remains of rhinoceros. 

The strata d, c, h, and a, with remains of elephants, rhi- 
noceroses, hippopotarnnses, crocodiles, and fishes, indicate a 
moist forest climate, and are consequently of Pleistocene 
age. 

The human skeleton, in an excellent state of preservation, 
was found in layer h in crouching position, among the re- 
mains of mammals, embedded in a tuff partly earthy, partly 
very bard, about ten to thirteen feet below the top of the 
cliff. It is not Neanderthaloid, and approaches nearly to the 
modern negro type, which in no way excludes the assumj)- 
tion that it is a comparatively ancient fossil. Whether it is 
actually contemporary with the associated faunal remains, 
which consist only of scattered single bones, is still an open 
question. 

A buraan skull, markedly fossilized, was recently dis- 
covered at Boskop in the Transvaal. It also is not of Ncan- 
dertbaloid, but of negroid type, and certainly very ancient, 
although the lack of associated remains makes it impossible 
to determine its exact age. The fragmentary lower jaw in- 
dicates the existence of a poorly developed chin. 



Pif. 131. Skull from Broken Hill, Ekodesia. From a photograph by 
W. E. Harris. 
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So far, the most important discovery of this sort made on 
African soil was brought to light in 1921 in northern Eho- 
desia, in the workings of the Broken Hill Mine, situated 
some 650 miles north of Bulawayo. In the course of working 
the mine, the great “Bone Cave,” known for many years 
back, was cut through, and in it was found an incredible 


number of fossilized and partly fossilized animal remains, 
agreeing in the main with the present fauna of South Africa, 
and including elephants, lions, leopards, rhinoceroses, hippo- 
potamuses, antelopes, and bones of small animals and bii ds 
that had been accumulated. In the midst of these lay aii 
almost complete human skull, together with a fragment of 
the upper jaw of a second individual, a complete tilha, the 
two ends of a femur, and several other smaller bones. The 
skull is characterized by heavy brow ridges, a low forehead, 
and other primitive features, and without doubt approaches 
closely to the European Neanderthal man (Figure 131). 
According to A. Smith Woodward the skull is dolichocx;- 
phalic, with a cephalic index of 69. “Its large and heavy face 
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is even more simian in appearance than tliat of Neamlerthal 
man, the great inflated brow-ridges being especially promi- 
nent and prolonged to a greater extent at the lateral angles. 
Althongh the new skull so much resembles that of Neander- 
thal man, the shape of the brain-case and the position of tin* 
foramen magnum are so different that we may hesitate to 
refer the two skulls to the same i*ace. ” “The newly dis- 
covei'ed Rhodesian man may be regarded as specifically dis- 
tinct from Homo mandertalemis and may be appropriately 
named Homo rJiodc.siensis.” “The Rhodesian man may 
therefore revive the idea that Neanderthal man is truly an 
ancestor of Homo mipieiis; for Homo rltodej^h'i/si.'i retains 
an almost Neanderthal face in association with a mon* 
modern l)rain-<'ase and an up-to-date skeleton, lie may prove 
to be the next grade after Neanderthal in the ascending 
series.” 

Although, ever since 1844, Pleistocene age has been 
claimed for a number of human remains found in North 
America, yet, so far, it has not been possible to demonstrate 
beyond question any such degree of antiquity in the ease 
of any of these remains. According to A. Hrdlicka the strati- 
graphic position of these remains was not such as to afford 
any scientific verification of the age claimed, and he further 
notes that they present striking similarities to the char- 
acteristics of existing American Indians. 

It therefore becomes netjcssary to exclude the following 
discoveiies : 


NeAV Orleans, Louisiana, vai’ioua IwneS, 3844 

Quebec, Canada, skeleton (?) 

Natchez, Mississippi, pelvis 3846 

Lake Monroe, Florida, various bones, 185.3 

Soda ('reek, Colorado, skeleton, 1860 

Charlestoj), South Carolina, various fragments (?) 

Calaveras, neai’ Altaville, California, skull, 1866 

Rock Bluff, Illinois, skull, 1866 

Western Florida, fragments of skulls and skeletons, 1871-1878 
Trenton, New Jersey, various skulls, 1879-1887 

Trenton, New Jerecw, a feimu*, 1899 

Nebraska, ten skeletons, 1894-1906 
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Lansing, Kansas, skeleton, 1902 

Rancho la Brea, Los Angeles, California, skeleton, 1914 

Vero, Florida, two skeletons, 1916 

Discoveries in Central and South America offer little 
more than those in North America. In the first place, the 
human skeleton found in 1884 at Peiion de los Banos, near 
Mexico City, must be positively excluded, as its age is en- 
tirely uncertain. The same is true of the human remains 
from Cuzco, Peru (excluded by Eaton and Gregory), and 
also of those from Lagoa Santa in the province of Minas 
Geraes, Brazil, which represent some thirty individuals. 

A number of anthropological discoveries made in Argen- 
tina are also open to doubt. Here the question of the exist- 
ence of Tertiary and Pleistocene man was raised, chiefly by 
P. Amegliino (1911), who opened the discussion by pro- 
ducing an atlas and a femur from Monte Hermoso in the 
southern part of the province of Buenos Aires, claiming 
that these remains were of Miocene age and belonged to indi- 
viduals of the same species, which he named Tetraprothomo 
argentinus. But it proves that the femur belongs to a car- 
nivore about the size of a fox, while the atlas is human. 
E. Lehmann-Nitsche and T. de Urquiza support the theory 
that the atlas represents a primitive fossil species peculiar 
to South America, which they name Homo neogcsus. Accord- 
ing to 0. Aichel the atlas is a small human one which is de- 
formed, and Ihering considers its origin altogether doubtful. 

In his writings Ameghino also made mention of a skull 
fragment which he attributed to the early Pliocene, and 
which was discovered in the course of works carried out at 
the harbor of Buenos Aires. On the strength of this dis- 
covery Ameghino introduced his Hiprothomo platensis, with 
a skull similar to that of the Cehts monkey. After critical 
examination G. Schwalbe has proved beyond controversy 
that the fragment is merely a part of a human skull of 
modern type, erroneously interpreted by Ameghino. If, how- 
ever, it were otherwise, it "would belong — according to G. 
Steinmann — to the Middle Pleistocene. 

Also from “Pliocene” deposits, according to Ameghino, 
are some human teeth found in Buenos Aires {Protopithecus 
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bonaercnsis xVmegli.), the fragments of three skulls from 
Nccochea {Homo pampceus Kmegh.. ~ Prniliowo paiitjxcuH 
Amegh.), two skeletons from Arroyo del Moro {Homo sine- 
mento Aniegh.), the skull from Mii*amar, also known as La 
Tigra {Homo pampcens Amegh. = Proihomo pampcciis 
Amegh.), and the skeleton from Arroyo Siasgo {Homo ca- 
putincUnatus Amegh.), as well as various other skeletons to 
be mentioned later. All these remains belong to the Pampas 
formation, and— as shown by the excellent investigations 
made by E. Lehmann-Nitsche in collaboration with A. 
Doling, H. von Ihering, S. Eoth, G. Steinniann, and others — 
could not possilily be of earlier date tliau the Pleistocene. 
J. Prengnolli also has recently expressed liis opinion that 
the entire Pampas formation — from the Ohapalmalai stage 
to that of La Plata — is synchronous with the Biiro{)ean 
Pleistocene. None of the human remains mentioned shows 
any anatomical peculiarities such as might justify the crea- 
tion of Ameghino’s new species, according to A. Mochi. 

Judging from the report of E. Lehmann-Nitsche (1907), 
the most ancient human remains discovered in the leolian 
loess of the Argentine Pampas are the poorly preserved 
skeletal remains found in 1887 by S. Roth near Bax’aclero, 
Buenos Aires. These belong, at the earliest, to the middle 
Pleistocene, and show no characteristics that would dif- 
ferentiate them from the existing Indians of South America. 

According to the same author the following discoveries 
belong to the upper loess of the Pampas, and must therefore 
be of late Pleistocene age. 


Carearafifi, Santa Pe, incomplete skeletal remains of various 
individuals, 1864 

Frias I, Buenos Aires, skull and other fragments of a skeleton 

(lost), 1870 

Frias II, Buenos Aires, skeletal remains of at least two indi- 
viduals, 1873 

Saladero, near Pergainino, Buenos Aires, thigh bone and nine 
teeth, 1876 

Fontezuelas, Buenos Aires (= Pontimelo), a fairly complete 
skeleton, 1881 

Saiuboromhon, Buenos Aires, an almost eoniplete skeleton,* 1882 

Arrecifes, Buenos Aires, skull, 1888 
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Choeori, Bnenos Aires, skull and other fragments of a skele- 
ton, ' ' 1888(?) 

La Tigra, Buenos Aires (Miramar), skull and other frag- 
ments of a skeleton, 1888(f) 

In agreement with the above, H. von Ihering stated in 1914 
that he had come to the conclusion that there is no ground 
for suspecting the existence of Tertiary man in South 
America ; and he believes that man certainly entered South 
America by way of the Isthmus of Panama some time during 
the Pleistocene, together with other animals, such as the 
horse and mastodon. 

It should be noted that in the course of his detailed studies 
Lehmann-Nitsehe has never wavered in attributing the 
above-mentioned skeletal remains to the Pleistocene, while 
A. Hrdlicka, the anthropologist, and Bailey Willis, the 
geologist, both consider that such documents are of very 
doubtful age, that the geologic and stratigraphic conditions 
of discovery are in no ease entirely free from objections, 
and, moreover, that the skeletal remains differ in no respect 
from the typical Romo sapiens of the present day. 

Our own personal opinion is that the criticisms of these 
two authorities err on the side of an exaggerated scepticism, 
and we feel persuaded that later explorations made in 
America will go to rehabilitate at least the greater part of 
the list of discoveries accepted by R. Lehmann-Nitsehe and 
others. 

In closing we may note that in 1921 M. A. Vignati dis- 
covered further human remains at Miramar, not far from 
Buenos Aires, consisting of a fragment of lower jaw with 
two molars still in it. According to Vignati it came from the 
geologic formation of Ohapalmalal. If this is demonstrated, 
we have a discovery which probably belongs to the Early 
Pleistocene. 

From Australia quite recently comes the report of the 
discovery of a skull at Talgai in the Darling Downs, Queens- 
land. It was found in 1884 in the river drift deposits of a 
small stream which also contained remains of Pleistocene 
mammals and — it is claimed — stone implements of Palseo- 
:Hthic(type..^;:,-^ / - ^ v 
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Although the geologic position of the skull cannot, at this 
late date, be absolutely determined, it is none tlie less prob- 
able that it is of Pleistocene age, as it is much fossilized. It is 
badly (‘ruslu'd but shows the principal features that char- 
act(>JMZ(‘ native Australian skulls of present tiuios. The 
u])per jaw is exceedingly prognathous, and tlio unusual size 
of the teeth — especially of the canines — gives the skull a 
v(;ry primitive and a])elike aspect, similar to that of the Pilt- 
down specimen.'' 

It does not lie within the scope of this work to give a de- 
tailed antiiropologica! description of the Pleistocene hunian 
remains of hjurop('. ( hi tlie contrary, our aim is to assemble 
the certain comdusioiis of seientitic research, and to prescmt 
what is thus far known of Pleistocene human types, tioth as 
regards their peculiar characteristics and their chronologic 
order of succession. 

Gh'ineingat tlie list of discoveries given (pp. 298, 299), we 
find that these human remains fall naturally into two great 
divisions. The latest of these includes all belonging to the 
Late Palaiolithic, ami consequently the Aurignacian, Solu- 
trean, and Magdalenian cultural stages, which we have found 
contemporaneous with the latest glacial stage and its post- 
glacial phases. This entire division betrays a close similarity 
to modern European man (excepting certain discoveries in 
Moravia, which will be discussed presently ) ; the skull is 
long and moderately broad or “dolichocephalic”;" the fore- 
head is well developed and the whole skull top high and well 
rounded; while the cranial capacity is very great, since it 
I'oaches 1000 ccm. Ihie face is short, broad, and flat, tlie 
nostrils rather small ; and the brow ridges extend above only 
the inner half of the orbit. The lower jaw is stout and the 
chin well marked. There is eonsiderable variation in height. 
There are skeletons of tall individuals, such as the skeletons 
from (L'imaldi with an average height of 187 cm.; and, on 
the other hand, there are others indicating a comparatively 
short stature, such as the male skeletons of Chancelade and 
Combe-Oapelle, which are, respectively, 157.5 cm. and about 
16() cm., and the female skeleton from Obereassel, which is 
about 147 cm. in height. 

The skulls of these Late Palafolithie remains show great 
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similarity. The differences are of small importance and, so 
fai’, may well be considered as due to individual variation. 
Consequently, we classify them all under the title “Cro- 
Magnon Race” (Plates XVII and XVIII) in accordance 
with the great majority of anthropologists. Nevertheless, it 
must be noted that H. Klaatsch, Giuffrida-Buggeri, and 
others consider the Aurignacian skeleton from Combe- 
Capelle, which they have named “Romo mmgnaciensis,” to 
be a separate variety differing from the Cro-Magnon type, 
especially in regard to the cephalic index and the very 
slender build of the skeleton. A number of French anthro- 
pologists also classify a few of the Magdalenian human re- 
mains — in particular the skeletons of Chancelade, Laugerie- 
Basse, and Sordes — as a separate “Chancelade Race” with 
affinities to the existing Eskimos of eastern Labrador and 
G-reenland. In any case, however, they constitute races which 
are nearly related. 

It is possible that new racial elements may come to light 
when the number of anthropological discoveries is increased. 
Some of those already known would seem to indicate this. 
R. Verneau has described the double sepulture found at the 
base of the Grotte des Enfants where a young man and an 
old woman were buried together (p. 290). The skulls are 
quite narrow and hyperdolichoeephalic, with the cranial 
indices of the man and woman, respectively, 69.3 and 68.6, 
and the cranial capacity 1580 ccm. and 1375 ccm. The face 
is comparatively broad, and there was a fronto-nasal apoph- 
ysis and well-developed brow ridges. The eye sockets were 
low and the nostrils apparently broad. The subnasal region 
and the upper and lower jaws are exceedingly prognathous. 
The woman’s chin is quite pointed; the man’s not so much. 
These peculiarities of skull and the relatively great length 
of the forearm inspired Verneau to assign the two indi- 
viduals to a negroid race which he named the “Grimaldi 
Race” (Plate XIX). 

Of prime importance are the numerous skeletons dis- 
covered by Maska at Pfedmost, Moravia (p. 297), a de- 
tailed description of which has not yet been published. The 
distinguished anatomist, C. Toldt, declares that the male 
skulls from this, site have a flat retreating forehead and 




PLATE XIX 


Skulls ol' the Girimaldi Race, foiiiid in the basal deposits of the ^^Grotte 
des Ent'anls” near Mentone, After E. Yerneau. A, B, C, D, E— Skull 
and lower jaw of tiie young man. Skull and lower jaw of the 

{^Id woman. 
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heavy l)row ridges, such as are characteristic of both the 
mal(5 and female Neauderthaloid skulls, which will shortly 
he dis(!iissed. On the other hand, the men of Pi'odmost show 
the well-developed chin, the laterally compressed shin bone, 
and ollu'r characters typical of the Late PalcTolithic races of 
Europe. These remarkable facts suggest the possibility that 
in certain ]>arts of central Europe there existed a human 
race essentially diffei’ont from the Cro-Magnon, which should 
be classified se[)arutely as the “Predmost Race.” 

In the list of human remains previously given, we note a 
second and more ancient division, that of the Early Palaio- 
iithic. This division is represented by a mimber of dis- 
coveri(!s — most of them Mousteriau (p. 298) — wliicli we 
assign to the close of the latest interglacial stage and the 
first half of the latest glacial stage. This division includes 
a branch of the human race presenting a number of primi- 
tive characteristics. It was knowm formerly by the quite un- 
justifiable title of the “Cannstatt Race,” and later was 
named the “Neandei’thal Type.”' 

The existence of this Neanderthal man — Romo neander- 
thalensis or Homo primigenim ^ — is attested by discoveries 
of well-preserved complete skeletons which have been un- 
earthed chiefly during the last two decades. These dis- 
covei’ies served to correct the opinion of R. Virchow, J. Koll- 
mann, and J. Ranke, who had held that ever since glacial 
times man had not changed in his physical characters and 
that from the first there had been representatives of modern 
man with all his present racial characteristics. The study 
and description of these important specimens are due chiefly 
to the thorough and masterly work of G. Schwalbe and M. 
Boule. The most important and essential characteristics of 
this branch of the human race are as follows : 

The skull of the Neanderthal type of man is large and low 
with the back part sharply rounded; the forehead is flat and 
i-etreating; while above the large and almost circular eye 
socket there is — in both male and female — a heavy continu- 
ous brow ridge known as the “torus supraorbitalis. ” This 
bi'ow ridge is very characteristic of the Neanderthaloids, and 
is also occasionally found, although much less pronounced, 
in specimens of modern man, especially among the Austra- 
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liaiis. The face is prognathous and in the outer part of the 
upper Jaw the canine fossa or groove is entirely wanting. In 
the modern Mongol or Mongoloid races this fossa is some- 
times scarcely indicated or very much flattened. The lower 
jaw is stout; but as to the chin prominence, there is only 
the merest rudimentary suggestion of it, showing its earliest 
beginning (Plates XVI, XX; Figures 123, 124, 126, 127, 
129, 130). 

The Neanderthaloid skulls of western Europe are narrow 
and dolichocephalic, with cephalic indices as follows : 


La Quina 

68.2 

La Chapelle-aiix-Saints, 

75 

Spy I, 

70 

Spy II, 

75.8 

Neandeillial, 

73.9 

Gibraltar, 

77.9 


The skulls of Krapina in eastern Europe look broader in 
proportion to their length (brachycephalic), but it is not 
possible to verify this by exact measurements. Seeing that 
both the length and breadth of the skull of La Chapelle-aux- 
Saints are much greater than in the ordinary human skulls 
of present times, it is not surprising that the cranial capacity 
amounts to 1626 ccm. Estimates for the other Neanderthal- 
oids are much lower. Thev are as follows : 


La Quina 1367 eem. according to Boule 

Neanderthal 1500 ccm. according to Manouvrier 

Neanderthal 1230 ccm. i 

Neanderthal 1532 eem. 

Gibraltar 1260 ccm. 

Gibraltar 1080 eem. 

Gibraltar 1296 ccm. 


, according to Schwalbe 
. according to Ranke 
. according to Sollas 
. according to Sera 
, according to Boule 


The Neanderthaloid brain, both in its general form and 
in its anatomical details — as shown by the impressions on 
the inside of the skull — was absolutely human, but lacking 
in the fine and delicate structure characteristic of the 
modern human brain. 

The other bones of the skeleton are coarse and clumsy. In 
the forearm the shaft of the radius is decidedly curved, 
which is very characteristic of this ancient human type. The 
shin bone is very thick, and the thigh bone short and stout. 
As to the vertebrae, they are narrow and flattened. 
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The stature of the Neanderthaloids is cotiiparativoly 
small, liaving an average of about 160 eentirnoters — Hie 
various specimens being estimated as follows : 


La C!-hapeile”anX“Saiiits 

male 

161 cm. 

LaFerrassiel ■■ ■ 

male 

165 em. 

Neaiiderthai 

male 

163 cm. 


male 

160.3 cm. 

La Perrassie II 

female 

148.2 cm. 



Fig. 132. Profile view of the skulls of a European, an Au.stralian, La 
Chapelle-aux-Saints, and a chimpanzee. After M. Boule. A-0: 
Orbital axis. P-P: Horizontal line of the Frankfort convention. 


In the anatomical characteristics described alwve, Nean- 
derthaloid man is essentially different from the fossil men 
of modern type {Homo sapiens var. fossilis) belonging to 
the Late Palteolithic. 

Equally marked is the difference between Neanderthaloid 
man and all the known races of existing man, even the most 
])rimitive (Ifigure 132). Quite erroneous was the theory of 
Huxley and Klaatseh, advocating a close affinity between 
the Australian natives and Neanderthaloid man, since the 
differences between the skulls of these two races are far 
greater and nioi’e important than their resemblances. 
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On tliis account, Schwalbe, Boule, and Toldt classify the 
Neanderthaloid type of man as a peculiar and very ancient 
species of the genus Homo — a view suggested still earlier 
by Eling and Sergi. 

That the Cro-Magnon and Grimaldi races previously de- 
scribed are derived from the Neanderthaloid type does not 
seem likely, but there is some ground for the conjecture that 
the Pfedmost Race may lie in a fairly direct line of descent 
from the Neanderthaloids. 

This ancient Neanderthaloid species, although completely 
human, possesses a typical complex of primitive apelike 
characteristics which are entirely lacking in the higher exist- 
ing races of man, and which appear only occasionally or 
slightly marked in the inferior existing races, either as acci- 
dents of resemblance or convergence, or else as reversions 
to an earlier type. 

Concerning the two lower jaws found at Ehringsdorf near 
Weimar (p. 292), and belonging to Acheulean times, H. 
Virchow has come to the conclusion that they should be 
grouped with the Neanderthaloids (Figure 129). That the 
molar found at the same site in any way resembles that of a 
chimpanzee or other ape is denied by both H. Virchow and 
P. Adloff, who declare that it presents no features that do 
not occasionally occur in human molars. 

The lower jaw from Mauer, near Heidelberg — which 
shows no abnormal peculiarities — exceeds in size all the 
primitive lower jaws previously described (Figure 128). 
The jaw is excessively thick and heavy and the ascending 
rami are extremely broad. Not only is the chin prominence 
entirely wanting, Wt no other lower jaw is known with such 
a receding chin, on which account the general fomi of this 
fossil shows more resemblance to the lower jaws of the 
anthropoids — especially of the gibbon — than to the human 
lower jaw. The individual of Mauer was actually a ehinless 
man {Homo mnentalis), while the Neanderthaloid type has 
a chin and shows the beginnings of the chin prominence 
(Figure 133). Inside the chin the so-called “mental spines” 
{spina mentalis interna) are wanting and their place is 
occupied by a transverse groove, ovaloid in form. On the 
other hand, there are present the sulcus mentalis and the 
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hicisura suhwenfalifi, both of which features are typically 
human. The dentition is perfectly human, and the size of tim 
teeth does not exceed the limits of variation in e.xisting 
human ty])es. 

Witliout doubt the lower jaw of Mauer must belong to a 
sktill more primitive than that of La Ohapelle-aux-Saints, 
and certainly represents a more ancient and primitive stage 
of human development than that of the Neanderthaloids. At 




Fig* J33. Profile views of human and anthropoid lower jaws eom- 
pared. After 0. Sehiitensack. Above : The of a mtKlerii 

European, and a modern negro. Below: Tlie jaw of Mauer, a 
gorilla, and an orang. ■ 
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the present time it is not determined whether the Neander- 
thaloid type should be considered as directly derived from 
the Heidelberg form, or whether they are unrelated. 

At the present waiting it is far more difficult to estimate 
the scientific value and import of the Piltdown discovery. As 
previously noted (pp. 284-286), this consists of portions of a 
human skull and lower jaw. Quite recently the existence of 
fragments of a second skull has been reported. These are not 
discussed here on account of their being so few and so im- 
perfect. That the skull and lower jaw are contemporary— 
that is, belonging to the same chronologic stage — seems to 
us satisfactorily proved by the fact that the extent of 
mineralization and the general state of preservation of 
both specimens are identical. 

From the anthropologist’s point of view, the brain-ease 
is fairly large and similar to that of Homo sapiens; the fore- 
head is well rounded and without the heav}’ continuous brow 
ridge {torus supraorbitalis) characteristic of the Neander- 
thaloids. According to Anthony and Duckworth the cranial 
capacity 'was about 1500 com.; while the first estimate of 
Woodv'ard and Dawson was only 1070 ccm., which they 
changed later to about 1300 com. The cephalic index has been 
estimated at aboxit 77. The only unusual feature of the skull 
is the extreme thickness of the bones (10-12 mm.). Far dif- 
ferent is the case of the lower jaw (Figure 125), which pre- 
sents characteristics so surprisingly similar to those of the 
chimpanzee that it must be rated as much more primitive 
than the Heidelberg jaw.” 

A. Smith Woodward, Elliot Smith, A. Keith, Pycraft, and 
M. Sehlosser are of the opinion that the Piltdown skull and 
jaw belong to one single individual representing a new type 
named “Eoanthropus dawsoni” — an opinion which ttie 
present author shares. On the other hand, G. S. Miller, W. K. 
Gregory, W. D. Matthew, M. Ramstrora, H. Virchow, M. 
Boule, 0. Toldt, E. Fischer, and others feel convinced that 
the typically human skull and the chimpanzee-like lower 
jaw cannot possibly belong together. The skull — according 
to these scientists — should be classified as Homo {Eoan- 
thropus) dawsoni, and the lower jaw as that of a fossil chim- 
panzee, Pan {Troglodytes) vetus dawsoni. 
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The controversy in regard to the status of this interesting 
fossil is by no ineaiis settled as yet, and it would S(H!n) that 
its solution uiust be deferred, awaiting the light that further 
discoveries may throw upon the question. 

,f The a])elikc characteristics found in the Tuost ancient re- 

mains of fossil man — which we have just described — lead 
logically to the inference that there must be some relation 
between these ancient types of man and the anthropoid a|>es. 
It is, of course, only the fossil types of the latter that could 
be considered in this light. 

As to fossil remains of tlie Siraiida*, recent diseov(u'ies 
during iln' last few (k*cades — especially in Europe ami India 
— have afforded quite a notable addition to the availuhle 
material, and have been the subject of careful study by a 
j number of |)ala30utologists and anthropologists, foremost 

among whom are M. Schlosser, A. G-audry, A. Keith, G. 
Schwalbe, A. Smith Woodward, H. P. Osborn, 1). G. Elliot, 
G. E. Pilgrim, and W. K. Gregory. 

' The geologic succession of the most important anthropoid 

types is given in the following table, which is based chiefly 
on the reports of Sehlosser, Pilgrim, and Gregory; 


V. Holocene (present time). 



Troglodiftes (Pam)^ or- ehimpmxz&e, ' 

Africa. 



Africa. 

'f 

H^jlohates^ or gibboB^ , 

Asia. 


Simia satynis^ or oraiig utan,- 
IV, Pleistoceiie or Oiiieial Epoch, 

Asia. 


lHthe4Mnthr(rpus^ 

Java. 

i 

'! 

III, Pliocene. 



Dryopithsciis^ 

Iridiay Europe. 


Palmapiihectm^ 

India. 


BivapithecuSf 

India. 


Neopitlietus (Anthropodms)., 

Europe. 

1 

Simm efr. saiprus^ 

IL Miocene. 

India. 

! 

DryopithemiSf 

India, Europe. 


Palm)sin%m^ 

India. 


BivapithecnSf 

India. 

If'"' : . ' 

PUopiiheeuSj, 

Europe. 

I. Oligoeene. 



Fropi'WpiihectiSj 

Egypt. 
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The earliest known traces of anthropoid apes were found 
in Oligocene deposits of the Fayum, Egypt, and have been 
described by M. Schlosser under the name of Propliopithe- 
cus. The only species known as yet of this new genus, Pro- 
pliopithecus h(sckeli, yfus about the size of a small cat 
(about 40 cm. long), and appears to have been ancestral to 
all the anthropoid apes. 

A branch of this ancestral type is probably represented 
by the Miocene Palceosimia (possibly identical with Siva- 
pithecus?) and the late Pliocene Simla — forms probably an- 
cestral to the orang utan. 

The branch is of greater importance. This 

group is represented by a number of small species from the 
Lower Siwalik deposits (Late Miocene) of India, while a 
larger species, Dryopithecus giganteus, is somewhat more 
recent. In Europe, Dryopithecus remains have been found 
in the Vienna Basin, in Prance, and in northern Spain — also 
in deposits of the Late Miocene. They are divided into a 
number of varieties, apparently all belonging to the same 
species, were about the size of a chimpanzee, and were prob- 
ably arboreal in their habits. From the Early Pliocene of the 
Swabian Alb, Wiirtemberg, comes Dryopithecus rhenanus, 
otherwise known as Paidopitheoo or Pliohylohates. Palao- 
pithecus, from the Early Pliocene of India, and Neopithecus 
(Anthropodtis) , from the Late Pliocene of Germany, may 
also stand in relation to this group. In any case, the Dryo- 
pithecus branch is of the greatest interest, not only because it 
seems to be ancestral to the modern gorilla and chimpanzee, 
but because Pithecanthropus — ^which we have classed as 
Pleistocene — ^also appears to be nearly related. 

Pliopithecus, from the Late Miocene of Europe, is classed 
by Gregory among the Hylobatinse. It was about the size of 
the existing gibbon, and seems to have been ancestral to the 
same. 

None of these forms has been demonstrated to be directly 
ancestral to the human type, so that as yet we have no cer- 
tain knowledge in regard to the Tertiary ancestors of man.“ 

Toward the very close of the last century, a fossil anthro- 
pomorph was discovered in Java, which appeared to bridge 
the gap in the genealogy of the anthropomorphs. It was at 
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first supposed to bo of Tertiary age, and was named Pithc- 
caiitliropns erect us. This discovery was made daring tin* 
years 1891 and 1892 by E. Dnbois, a Dutcli army surgt'ou, 
on the l)anks of the Solo (or Bengawan) River near Trinil 
and at tlie foot of the Kendeng Hills in eenti’al Java. 

As to the stratigraphic conditions of the diseoveiy, B. 
Diibois, J. Martin, E. Carthans, and H. Stremme advocate 
the theory that the })rineipal bone-bearing deposit of tliese 
Kendeng stota (a sandstone-like tulT) does not represent 
a fossilized stream of nmd, but rather a fluvial, lacustrine, 
or llnvio-laeustrino fonnation. It is not possible, however, to 
detennkie whedher these fossil hones are in their original 
situation, or whether they have been rede[)osited. 

As to the evidence of palicontology, a very adequate list 
of mammals belonging to the Kendeng formation is afforded 
by the researches of H. Stremme, W. Janenseh, JI. Pohlig, 
0. Jakel, and E. Iiennig.“ Prom this it will be seen that all 
but five of the genera are recent, but that out of twenty- 
seven species which can be identified beyond question none 
is identical with the species existing to-day in the same lo- 
cality. It will thei'efore be seen that the fauna of this 
deposit is purely Pleistocene in character — a view that is 
further confirmed by the fact that all the fresh-water mol- 
luscs from this formation were found by Martin to belong 
without exception to existing species in the same locality. 

The flora of this deposit also indicates Pleistocene age, 
as it consists, without exception, of species and varieties 
still existing. According to J. Schuster the Pithecanthropus 
deposits indicate the culmination of a pluvial y)hase, while, 
on the other hand, J. Elbert considers that the plants of the 
bone-bearing deposit would indicate a temperate climate 
which, at that time, was from 3° to 6° Centigrade cooler 
than at present. According to the latter author, the 
plants which belong to the cool zone of vegetation in 
Java are found in strata quite a little higher than the bone- 
bearing deposits. Nevertheless, Elbert, Carthans, and 
Schuster all agree that the Kendeng deposits represent a 
pluvial phase, and Schuster considers that tlie difference in 
climate consisted not only of a lowered temperature, but 
that a still more important feature was an augmentation of 
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humidity. During this phase the limit of perpetual snow was 
about 800 meters lower than at the present time^ — ^that is to 
say, from 2200 to 2300 meters above sea level, whereas now 
it is from 3000 to 3100 meters. From tliis it may be concluded 
that the low-lying districts experienced a pluvial phase with 
temperate climate. 

Summing up the results of various special investigations, 
M. Blanekenhorn comes to the conclusion that the Pithecan- 
thropus deposits ai’e contemporary with the principal plu- 
vial phase in Java, and that they belong to the Early Pleisto- 
cene, CO ri’e spending for the most part with the First Q-lacial 
Stage in Europe, and in lesser measure with the Second 
Glacial Stage. A contrary opinion is held by W. Volz, who 
asserts that the tuffs in question are a product of the two 
volcanos, Lawoe and Kukusan; that these tuffs were de- 
posited in part as volcanic sand and ash, but also very 
largely in the form of streams of mud spread over the slopes 
by the action of the rains ; and that, in consequence, the bone- 
bearing deposits of Trinil were formed by a stream of vol- 
canic mud and are not the result of flood deposits of the 
Solo Eiver — from which it follows that the deposit was 
finally uncovered only by the erosive action of the river. 
According to various details of geologic evidence the erup- 
tions of Kukusan took place for the most part during the 
Early Pleistocene, while the volcano Lawoe — still mildly 
active — ^must have reached its maximum of activity during 
the Late Pleistocene. Prom these important data it may be 
concluded that the Kendeng deposits ai'e in no ease more 
ancient than the Early Pleistocene, and, as they can hardly 
be of later date than the Late Pleistocene, it seems probable 
that they should be attributed to the Middle Pleistocene. 

The Pithecanthropus remains consist of a skull top, two 
(thi’ee!) teeth, and a left thigh bone (femur). The skull top 
was found in October, 1891 ; the thigh bone in August, 1892, 
at a place fifteen meters farther upstream. Whether all these 
discoveries belong together — ^that is to say, belong either to 
the same individual, or to individuals of the same species — 
is very doubtful, especially in view of the fact that the skull 
top is decidedly anthropoid, while the thigh bone is decidedly 
human (I^igure 134). 



I 
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' PITHECANTHROPUS ERBCTUS m | 

Of the skull only the top has been preserved, extending | 

from the brow ridges in front to two cm. below tlu' ‘ ‘ extennil 
occipital protuberance” (inion) in the back. The cranial 
capacity has been OKstimated by Selenka at 800 eem. and ly 
Dubois at 850 ecm., and the skull most nearly resembling it 
is that of a species of gibbon. ; 



After E. Dubois. 

i The teeth — consisting of two upper molars and, it is 

claimed, also a lower premolar — are anthrojmid in appear- 
I ance, like the skull top, and have not yet been described in 

‘ full detail. 

In contradistinction to these, the thigh bone shows prac- 
: tically no resemblances to the anthropoids, and— according 

i to the most recent researches of G. Schwalbe, M. fiamstrom, 

and others — certainly none to the chimpanzee. It is 455 mm. 
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long and the shaft shows a diseased growth of bone {apo- 
neurotic exostosis) .li is therefore not impossible that true 
human remains may yet be found in Trinil, which would be 
the less surprising because — as noted earlier (p. 300) in 
this chapter — traces of early man have already been dis- 
covered elsewhere in Java. 

It seems therefore very probable that Pithecanthropus 
was a giant Pleistocene gibbon, perhaps with no right to 
bear the name “erectMa” (upright-standing), which was 
given in view of the thigh bone just described. In its anatomi- 
cal features this famous fossil is far more primitive than 
Neanderthaloid man, although much further evolved than 
the anthropomorphs of the present day, and showing, more- 
over, “that degree of approximation to the human type 
which had been then reached by the family of the anthro- 
pomorphs” (W. Volz). 

In agreement with a number of scientists, we shall set 
aside the question of the direct relationship of Pithecan- 
thropus with the ancestral tree of man. In order to support 
an hypothesis of such importance as would place Pithecan- 
thropus in direct ancestry to m^n, it would be necessary to 
have at least a complete skull with lower jaw. The result of 
a brief analysis of the existing remains is to contradict the 
earlier theory, and would also involve the curious paradox 
that this “precursor” of man was perhaps contemporary 
with Romo heidelhergensis, or with true men on the same 
island of Java. 

This much at least is already demonstrated beyond ques- 
tion : that the morphologic differences between man and the 
anthropoid apes are by no means so great as a comparison 
of the modern representatives of the two groups would 
lead one to believe. For we know now of fossil human types 
more primitive than the lowest existing human races and 
with characteristics which are unquestionably apelike ; and, 
on the other hand, we know of at least one type of fossil ape 
which was far more similar to man than any existing anthro- 
poid. 

This, together with the results obtained by comparative 
anatomy and embryology, is convincing evidence that the 
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ancestry of man must be sought in precursors eitlier from 
the earliest Pleistocene or the Late Tertiary. 

Unfortunately, the earliest human fossil remains — such 
as Heidelberg, Piltdown, and Taubach^ — are represented 
only by scanty and very fragmentary isolated discoveries, 
and are also limited to a very' small portion of tlie eai'th’s 
surface, namely, to Jlurope. It would therefore be rather 
premature to attempt the determination of a detailed evolu- 
tionaiy series or an ancestral tree for humanity in the in- 
sufficient light of our present knowledge. For this purpose it 
is essential that the large continental masses — es])ec'ially of 
the Old World— 1)6 systematieally explored in onler to <lis- 
cover what are tlie fossil remains to be found in tlioir Oamo- 
zoic deposits. Such futui'e investigations will doubtless 
afford extraordinary remains of unknown anthropomorphs 
and especially of hominids; and only then, it seems, will it 
be possible to raise the veil that hides the earliest fore- 
runners of our race. 
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TRANSITION FROM PALAEOLITHIC TO 
NEOLITHIC 

Introduction — Interim between Palcsolithic and Neolithic — BpipalaoUthie 
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tries — Final Capsian or Capsio-Tardenoisian — Spain — ’Shell mounds of 
Portugal — Sepultures — Final Capsian equivalent to Tardenoisian — Geo- 
metrically conventionalized art in the painted rocks of Spain-— Eastern 
Spain — Southern Spain — Western Spain — Northern Spain — Petro- 
glyphs of Spain compared with the painted pebbles of Mas d^Azil — Sig- 
nificance of the Azilian symbols — Tardenoisian industry — France — Bel- 
gium and England — Central Europe — Sepultures of Of net — Indications 
of a cult of skulls — Azilian industry — Painted pebbles — Southern France 
— Great Britain — Switzerland — Cantabrian origin of the Azilian in- 
dustry — Northern Spain — Subdivisions of the Azilian — Summary of 
BpipalcBolithic industrial phases — Transition to the Neolithic — Spain — 
Protoneolitliic industries — Spain — Asturian industry — Optimum climate 
in Spain — Campignian industry — France — NorthernEurope during Post- 
glacial times — The Yoldia Period — The Ancylus Period — The Epipalceo- 
lithic cultural phase of Maglemose — The Littorina Period — The Proto- 
neoUthic cultural phase of the Kjokkenmoddings — Subsequent occur- 
rences in northern Europe — The Mya Period — Chronologic tables — Con- 
clusion, 

F or many years it was a generally held opinion in the 
scientific world that there was a tremendous hiatus 
between the Palaeolithic and the Neolithic civiliza- 
tions, during which large parts of Europe were entirely un- 
inhabited. Yet a more reasonable theory — anticipating the 
evidence of later discoveries — advanced the objection that 
it would indeed be strange if man should have deserted that 
continent at the very time when its climatic conditions were 
becoming increasingly favorable. As a matter of fact, this 
supposed hiatus has been gradually filled, so that now a 
whole series of industrial phases is known which fall within 
the interim. 

These phases — which, properly speaking, are post-Palseo- 
lithic and pre-Neolithic — ^have often been grouped under the 
general title of “Mesolithic.” But, in our opinion, this term 
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is not justified, as it would be if these phases presented a 
natural ovolutionaiy development — a pi’ogressive trans- 
formation from Pala'olitliic to Neolitliic. 

In reality, the final phase of tlie Capsian, the Tardmioi- 
sian, the Azilian, and the northexm Maglemose industries are 
the posthumous descendants of the Pala'olithie, on which 
account we have adopted for the group the name of ‘ ‘ Epi- 
pateolithic. ” These four phases are later replaced l)y the 
Asturian, the Campignian, and the northern Kjolcken- 
modding industries, three phases which show no organic 
relation to tlie preceding ones, Imt introduce a new and essen- 
tially distinct civilization which we have termed tlie “Pro- 
toneolithic.” 

Recent investigations have shown that the Oajisian in- 
dustry originated in the South, in the MediteiTanean region. 
As we have had occasion to show in Cha])ter V (p. 114), the 
Late Palaiolitliic culture of northern Africa was developed 
along entirely different lines from that of France and of 
central Europe. And whereas the Early Capsian is on the 
whole essentially the same as the Aurignacian of France, 
we have seen that the Late Capsian of Algei'ia and Tunis 
presents neither true Solutrean types nor any typical Mag- 
dalenian inventories of implements, but shows instead a 
gradual development of geometric forms, becoming smaller 
and more perfect in the upper, more recent deposits 
(Figures 86, 88). Thus there finally arise the so-called 
microlithic industries, — chiefly characterized by trapezoid, 
rhomboid, and triangular forms,— which, with the exception 
of certain local variants, can be traced eastward as far as 
Egypt, Piuenieia, and even to the Crimea. 

A striking development of these industries is found in 
Sicily, southern Italy, and especially in the Iberian Penin- 
sula (Figure 135). The existence of microlithic industries 
in India and Cevlon has also recently been made known, but 
as yet no particulars are available in regard to their age. 

The Capsian of Spain has already been fully discussed in 
Chapter \’T (pp. 203, 204, Figures 88, 89), so that it is un- 
necessary here to do more than refer to the fact that the final 
C!a]>sian also is found there (Ihgure 135). And although 
special and exhaustive investigations have not yet been 
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made, discovery sites are already known in the environs of 
Aguilar de Anguita and Alcolea del Pinar, G-uadalajara 
(p. 181), in the cave of Bemieja, Murcia (p. 194), and at 
Alpera, Albacete. Other indubitable evidences of an infiltra- 
tion of this culture are found in the northern provinces of 




Capsian from Tunis. 2 Types from the shell mounds of Mugem^ 
Portugal. 3 Types from the Azilian of Valle, Santander. 4 Aziiio- 
Tardenoisian types from Landes, France, and from Belgium. 5 
Types from the shell mounds of Great Britain. 6 Classic Tarde- 
noisian types from France and Belgium. 7 Advanced Tardenoisian 
types from Neolithic stations in Belgium.- 
Reduced m size. 


Asturias and Santander, as, for instance, in the cave of 
Valle, near Grihaja (Figure 135, No. 3). 

To these sites must be added others no less important in 
Portugal, the age of which has been exactly determined by 
H. Breuil. These are the “kjokkenmoddings" or shell 
mounds found at Mngem in the valley of the Tagus, about 
forty miles from its mouth and from twenty to twenty-five 
meters above the present sea level. They include the sites of 
Oabego da Arruda, Fonte do Padre Pedro, Cabe§o da Amo- 
reira, Cova da Onga, and Moita do Sebastiao, discovered in 
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1803 by P. A. Pereira da Costa. The deposits consist of liuge 
heaps of marine sliells such as cockles, oysters, whelks, nut- 
shells, scallops, razor-shells, andothers {LutrariactHupresm, 
TapeS; (Jardiiim, Osirea, Buccinum, Nucida, Bcctm, Holen), 
gathered l.)y man at a time when the sea water reached at 
least as far as Mngem.’ At the present time the sea water 
reaches only as far as Villafranca, some fifteen and a half 
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Fig. 136. Types of geometric flints from the shell mounds of Mugem, 
Portugal. After H. Breuil. a Trapezoidal forms from Cabe^o da 
Amida and Moita do Sebastiao. b Triangular forms from Cova 
da Onga. 

Three-fifths actual size. 

miles down-river, and that only at the highest tides. The 
fauna of these deposits does not include any domestic ani- 
mals — except perhaps the dog— and consists of wild cattle, 
deer, sheep or goat, horse, swine, dog or wolf, felines, 
badger, civet, and hare. Implements of polished stone and 
remains of pottery are altogether lacking. Only in the upper- 
most levels a few potsherds were found, which clearly belong 
to a later age. 

Together with simple bone implements there were a great 
number of geometric microliths, and at certain sites — such 
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as Cova da Onga — the triangular forms were predominant, 
while at others-^such as Cabego da Arruda and Moita do 
Sebastiao— the trapezoid forms w’ere favored (Figure 136, 
also Figure 135, No. 2). The almost complete absence of 
gravers goes to show that these stations belong outside the 
Palseolithic, and should be classed as Epipalaeolithic of the 
final Capstan phase. 

At the base of the shell heaps there were usually sepul- 
tures, of which over two hundred have been excavated. Most 
of these were of women and children, the remains of men 
being comparatively rare. The skeletons were almost all in 
crouching position or else lying on the back; and around 
them were numerous flint implements, which suggested to 
Pereira da Costa and Carlos Eibeiro the possibility that— 
in part at least— these might be offerings to the dead. The 
skull measurements showed a predominance of the long- 
headed type, while the broad-headed type was rare, the 
moderately broad-headed type being represented by only 
two specimens. This long-headed (dolichocephalic) type, 
which A. A. Mendes Correa has named JTomo (afer) taga- 
nus, is characterized by low stature. The face is rather long 
and decidedly prognathous, chin prominent, orbits generally 
low, and cranial capacity small. Mendes Correa considers 
that this Homo tagmms should be included in a group of 
inferior races, probably of southern origin — a view which 
coincides with the migration route of Tardenoisian civiliza- 
tion. The short-headed (brachycephalic) types of the shell 
mounds of Mugem, together with those from the Azihan 
station at Ofnet in western Bavaria, constitute the most 
ancient definitely ascertained instances of brachycephaly in 
the European Homo sapiens. 

By this time it has no doubt occurred to the reader that 
this final Capsian phase of Spain is in all essential points 
identical with the Tardenoisian of France. It is, therefore, 
well to add here that this Tardenoisian, especially in its 
earliest phases, is clearly derived from the Late Capsian of 
Spain, and that Avell-defined traces of the latter are found 
in the Cantabrian region (Santander and Asturias) inter- 
mixed with the contemporary Azilian industry. We shall 
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prosf'jitly .hav(‘ owasion to take up tliis problem more* spe- 
eifieally (pp. 347, 34H; also the map, Figure 147). 

Peo])les of Ijute (hipsiaii eultiu'e were the authors of that 
remarkable art of eastt'rn Spain wliidi, aecortling to our 
[ireseut knowledge, is distinguished l>y its minn*rou.s repre- 
s(‘ntations of the human form. In many of the important roek 
shelters of this eastern region it has been possible to dis- 
tinguish layers of more recetit designs, ])ainted ovei’ the 
elassie 1‘aheolitliie designs, which on account of this sn])er- 
position have Ikhmi eiassitied as “post-Paheolithie,'’ (Chap- 
ter \’!1, es]H*('ially pj». 2b(), 27)7; also IMate Xll). few of 
tlH‘se which are in tin? (dd r<‘alistic style represtmt animals 
ajul men, bid they are poorly conceived, coarse, ami lifel(‘ss, 
not to lie compared with tlu' vigor ami exuberance of the 
Paheolithic paintings. The gi’eater part of these more ri'cent 
designs, however, consi.st entirely of geometrically (‘onven- 
tionalized tignres and geometric symliols. 

J’nrer in style and iiiore abundant are t he conventionalized 
designs which characterize the mural art of southern Spain, 
which have been studied with assiduity by M. de (longora, 
Vilanova, AJ. Goinez-Moreno, F. de Motos, H. Breuil, A. 
Cabrera, Count de la \'ega del Sella, P. Weimert, J. Cabre, 
and B. ITernandez-Facheco. There are numerous painted 
rock shelters, but almost all of them are without even the 
faintest trace of Paheolithic art, while there is a gi-eat num- 
ber of conventionalized petroglyphs, both in Andalusia near 
V^'lez Blanco, Ronda, and Tarifa, and throughout the Sierra 
Morena, chiefly in the neighborhood of Fuencaliente (Fig- 
ures 137 and loH). In many eases it would bo difficult to trace 
the derivation of these geometrically conveJitionalized de- 
signs of hmnau and animal forms, were it not that we have 
a whole series of designs showing the stages of evolution 
from the realistic natural form to the final geometrically 
conventionalized design. With these there are also found a 
great number of symbols — branching linos, pectiniform 
]tattenis, star shapes, serpentine and alphabetic forms, with 
<l(fsigns in zigzags, circles, and dots. 

Another im])ortant art center is in western Spain (Extre- 
madura), where these notable designs were remarked by 
Ijctpe de \'ega in 131)7, being referred to in his comedy ‘'Las 







Fig’. 137. Conventionalized designs of men and animals from the 
Cneva del Ts^jo de las Figuras on Lake Janda, Cadiz. From an 
original photograph by M. B. Burkitt. 


138. Conventionalized human forms painted in red, from the 
^Tiedra Eserita” near Fuenealiente, Ciudad Real. 
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Batiiocus dol Dutjiie (k* Alka.” Those are the paintings 
tlie so-ealied C^anehal <le las Oahras at Las Batneeas. 

i’aint traees (.>f the inlluenee of this style have also heeii 
found in some of the painted eaves and rocks of northern 
Spain. It should also be noted that paintings of this same 
geometric style are found in the cave of La Vaehe near 
Taraseon, Ariege, in southern France. 

As yet it is not possil>le to determine when and wliere was 
the beginning of this y)oat-Pal8eolithie art, of which there are 
also a few isolate*! specimens in the cave of Pilota, Malaga, 
among the many ]iietnres of jmrely Paheolitliie character 
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Pig. 139. A petroglyph from Jimena (a) and a painted pebble from 
Mas d’Azil (h) compared. After P. Wernert. 

(p. 434 ref. (51)). Furthermore, it must he emphasized 
that the evolution and transition from the purely realistic 
Palaeolithic rock paintings of eastern Spain to the stiff 
conventionalized forms and, finally, to the geometrically 
conventionalized designs, took place gradually and almost 
imperceptibly. This also goes to show that at the same time 
there was no sudden change of racial elements in the in- 
habitants of the Iberian Peninsula, but that the tribes of 
Late Oapsian culture — continuing in the same place — gradu- 
ally developed their industry into that final phase of the 
Oapsian which is also known as the “ Capsio-Tardenoisian. ” 
F’rom this latter industry, with the addition of foreign ele- 
ments, they eventually developed the Neolithic. 

A point of great imj)ortanee is the fact that a large number 
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of tlie conventionalized designs of these rock paintings or 
“petroglyphs ’ ’ are found reproduced on the painted pebbles 
of the Azilian industry. The latter phase — as we shall pres- 
ently see (pp. 347, 348)~is purely Epipalaeolithic, geo- 
graphically not far removed from the final phase of the 
Capsian, and contemporary with it, so that the two cultures 
intennixed and mutually influenced each other. The resem- 
blances between their two forms of art expression — ^the con- 
ventionalized designs of the rock paintings and of the 
Azilian pebbles— permits the definite determination of many 
of the Azilian symbols which hitherto were undeeipherahle, 
and also demonstrates beyond question that by Capsio- 
Tardenoisian times the realistic style of art had fallen into 
complete disuse, being replaced by much conventionalized 
or purely geometric designs (pp. 330-334). 

In 1912 H. Breuil had already taken these facts into con- 
sideration, speaking of the “Azilian symbols” at Las Batue- 
cas, Extremadura, and showing the resemblance of such 
paintings both to the painted pebbles of Mas d’Azil and to 
the mural paintings of Andalusia. But, above all, he empha- 
sized the importance of the “ponetuations alignees, signes 
ramiformes, pectiformes, stellifomies, zigzags, cercles, et 
figures vaguement alphabetiformes. ” 

In 1915 the present author had occasion to review the ma- 
terial from Mas d’Azil together with P. Weimert, and came 
to the conclusion that a number of the symbols were geo- 
metrically conventionalized human forms, which is made 
evident by comparison with a series of the conventionalized 
designs of southern Spain. 

These series of pictures and symbols we have classified 
into thirteen groups, shown in Plate XXL 

The chronologic order of succession in these series is 
certainly correct in the main, and it would also be an easy 
matter to trace the semirealistic designs at the beginning of 
each series hack to their original types among tlie purely 
realistic Palajolithic designs. This transition must have 
taken place during the time between the Late Capsian and 
the filial Capsian (Capsio-Tardenoisian). This is proved 
by the fact that in the final Capsian the conventionalized 
designs appear completely standardized. They are seen 
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tliereforo oil tilt* same surface of rock, the one close to the 
otlier. The same is true of the designs on the painti'd jx'hbles 
of Mas d’Azil, with the result that the anthroiiomorphic 
figures (Figure 139) are intermixed with the simjile and 
conventionaJ reductions in such a way that the latter ajuiear 
like “stenographic” reproductions of the hiunan figure. 

The proved existence of “human figures” among the de- 
signs on the Aziliau pebbles gives rise to most interesting 
speculations in regard to their real significance, which was 
long supjiosed by many scientists to lx* that of religious 
symbols. Jn particular A. B. Cook and F. Sai'asin have drawn 
attention to the apparent similarity of these stones to the 
“ehuringas” (or “tjurungas”) found among the Australian 
tribes of the Arunta, Kaitish, Warramunga, and Achilpa, as 
well as in Tasmania. They are made either of wood or stone, 
and in the latter case are exceedingly similar to the Aziliau 
pebbles, both in shape and design. As “ancestor stones” or 
“soul stones” they are supposed to embody deceased fore- 
fathers. P. Wernert recently (1916) extended tins explana- 
tion, having come to the conclusion that both the modern 
ehuringas and the Epipalseolithic pebbles present two classes 
of design — the one with conventionalized linman forms, and 
the otlier with symbolic, biomorpMc signs; that is to say, 
with totem pictures. Both are derived from the belief that 
human creatures, as well as certain animals, plants, and so 
forth, are to be considered in the light of creating or pro- 
tecting ancestors, and, as such, become the objects of a 
special cult. In the cave of Birseek near Arlesheim, Switzer- 
land, F. Sarasin found a whole cache of painted Aziliau 
pebbles, all of which had been deliberately crushed or 
broken. We think he is not mistaken in attributing this to 
the work of an enemy, seeking by the destruction of these 
“holy ancestor stones” to deprive some tribe of the pro- 
tection and help of their ancestors. 

If, however, these painted pebbles really wore embodi- 
ments of a belief in rnanism, then the contemporary and 
closely reliitoil rock paintings must also stand for an an- 
cestral cult, and can have nothing in common with the earlier 
notions of magic that belong to the PahKolithie time (pp. 260- 
264). 
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«, b, c, Jimena (G.M.*); d, CoTatillas I 
TkpbblefromMas d’Azil (E.F-)' 

^ standing figures, both male and female; a and b still qu 
headdress, probably adorned with feathers, and arms al 
Sil deign has retained the head, torso, and arms, but 

indicated. 

4 !».«.. (8*)'. ». (4C.h ; 

(J.C.) ; e, CoyatiUas (H.B.) ; painted pebble from Mas d 
Standing figures, both male and female; a and a uath 1 
a “hat” and indications of the eyes. The discs ®^own hi 
arm of the much simplified figure a seem to “dicate elbo. 
as are unmistakably shown in figure u of Grioup 4, an 
Group 8, and are still more directly rmmiseent of the P. 
at Alpera and Cogul. The Mas d’Aail pebble shows the 
elbow ornaments, but omits the bead. 

4 A»gue (J.C.)i « «.,« (J.C.), 4 
(J.C.) ; painted pebble from Mas d Azil (E.l .). 

Female figures with kirtle (compare Alpera, Cogul, i 
of Group 4). The Mas d’Azil pebble shows torso, arms, . 

bead. 

^Localities: a, Cueva Ahumada (J.C.) ; Cu®va de los I 
c, Tabla de Pochico (J.C.) ; d, (J^O 1 Cueve 

( J C.) ; painted pebble from Mas d Azil (E.r.). 

^ Female figures; o ivith eyes, dress, and am 
tionalized but the eyes still indicated. The Mas d Azil p 
arms, and kirtle. 

^^Stties: a, Barranco de la Cueva ( J.C.) ; b, d, Ci 
Cueva de los Pirufitanos (J.C.) ; painted pebble from J 
Human figures: a shows the digits of hand and foot 
four children. The Mas d’Azil pebble shows torso and 
conventionalized, being reduced to the fom of a cross. 

^Localities: a, e, Prado de Keehes (J.C.) ; b, /> 
(J.C.) c, d, Ranchiles (J.C.) ; two painted pebbles 

^\emale figures; a with head still diseernabH b TOtl 
' emphasized, c with eyes separately indicated. Of the . 
, one shows torso and legs, the other only the legs. 

* G.M.;=after G6mez Moreno J.C.=after Ju 

'■ \ Henri Brenil H.O.=afteT H 

Bdouard Biette M.0.=after M 
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PLATE XXI A 

S|)aiiisb pel r<)ol vplis— represcmtiB Inirriaii li^anv 

more or less euii\witior)ali/A^d"“-eojn ^vith siuii 

lar (lesions t‘iT»m the painted pebh of Mas d'A/JI 


















PLATE XXI B 

Spanish petroglyphs— rej)resenting Iniinan figures 
more or less conventionalized — compared with simi- 
lar designs from the painted pebbles of Mas d’Azil 
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Group 7 

Localiiies: «, d, Barraiieo de la Ciieva (J.G)*, h, Tabla do Poeliifo 
(tl.C,) ; f, Torre de la Pena (J*C.) ; painted pebble from Mas d’A/Ji (EJA), 
Female Hgnres miieli eoiiveBtionalized ; e with eyes ladow the arras ( I), 
The Mas cFAzil design shows only the legs. 

Group 5 ■ 

Localities: La Qoloiacliiim (II.B.) ; A Azogiia (J.C.); e, Sierra de 
Haraim d, Ciieva de los Letreros (M.G.) ; e, Cimharillo cie Maria 

Antonia (J.C.) ; two painted pebbles from Mas cFAzil (E.P.). 

Male figures; a is still quite realisticj with bead (masked) and penis 
comparatively well proportioned. The latter is, as a rale, extremely exag- 
gerated in size in the more conventionalized designs. In d head, legs, and 
penis are shown. The Mas (FAzil design shows l{?gs and penis. 

Group 9 ' . 

lioealiiies: «, Piedra Eserita (II.B.); h, e, d, e, Piedra Eserita (M.G.) ; 
/, Cimbariilo dc Maria Antonia (J.C.); painted pebble from Mas dAzil 
(E.P.). 

Seated figures, male and female (?); a is still very realistic; b and c 
show the head wnlh headdress, torso, and legs. The Mas d’Azil pebble shows 
the legs in a crouching position. 

Grotip 10 

Localities: a, Arabi (tJ.C.) ; two painted pebbles from Mas d’Azil (E.P.). 
The same as Group 9, but with a series of seated figures. The same is 
true of the Mas <FAzil pebbles. 

Group 11 ■■ 

Localities: a, Fuente de los Molinos (H.B.); h, c, Fuenealiente (M.G.); 
4 Velez Blanco (H.B.); c. Barraneo de la Cueva (J.C.); painted pebble 
from Mas dAzil (E.P,). 

Standing male figures; a shows headdress, torso, arms, legs, and penis. 
The Mas dAzil design simws torso with arms, legs, and penis. 

Group 12 

Localities: Batuecas (H.B.); h, Barraneo de la ^ Cueva (J.C,); e, 

Cueva de la Faloma (J.Cl); d, Cueva Ahnmada (J.C.); painted pebble 
from Mas dAzil (E.P.). 

Standing male figures; a, shows head, torso, arms, girdle, legs, and penis 
(compare Cogiil, Plate XII). The Mas dAzil pebble shows a purely geo- 
metrically conventionalized design of the same figure. 

Group IS 

Localities: a, AraM (J.C.) ; h, Fuente de los Molinos (H.B.) ; c, Batuecas 
(H.B.); dr Cueva cie k Paloma (H.B.); c, Barraneo de la Cueva (J.Cl); 
painted pebble from Man dAzil (E.P.). 

Ktancling figures; a shows the head with both eyes, arms, girdle, legs, 
and penis. The Mas dAzil pebble shows a purely conventional design, 
possibly repreBerili ng several persons { f ). 


334 FOSSIL MAN IN SPAIN 

It must be considered as beyond doubt that a large part 
of tbe rock paintings of Spain, on account of their close 
similarity to the Azilian painted pebbles, belong to the Epi- 
pateolithic. It is also equally certain that these geometri- 
cally conventionalized rock paintings persisted throughout 
the entire Neolithic and into the Age of Copper chiefly in 
their final Capsian forms, and only occasionally in more 
recent designs, among which the most numerous are “mo- 
tifs” from dolmens and idols, pictures of wagons, and 
similar designs. This is established by numerous data, 
among which it is sufficient here to cite one typical example. 

'6 9 9 9 fi 

Fig, 140. a Petrogiyplis, possibly representing female idols, from 
southern Spain. After H. Breixil. h Neolithic stone idols from Ai- 
meria. After L. Siret. 

It is long known that various designs of “female figures” 
in the rock paintings of Almeria are repeated in the designs 
of certain flat stone idols which belong to the Late Neolithic 
(Figure 140). Certain animal designs from the rocks of 
Andalusia reappear on clay vessels of the Copper Age, as, 
for instance, on the inside of the bowl from Las Carolinas 
near Madrid, while the outside bears the characteristic 
decoration of “ Ciempozuelos ” type (Figure 141). No less 
enlightening is the ensemble of rock paintings at Pena Tii 
near Llanes, Asturias, discovered by Count de la Vega del 
vSella. Here, partly engraved and partly painted in red, is a 
great idol of the familiar type of the so-called “Menhir” 
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ligsircs; iK'iir it is flio pictitro of a oopper poig'iiiird, and also 
a imniher of very simply (‘onvontioiinlized Imiiuin fi^furiis, 
quite similar to that shown as d, (iroup 11, in I’hiU^ XXI. 

Jt is liard to .-iay how miK'h thi.s late art of the Aye of 
Oopjier retained of tin* psyehologie attitude of the Epipaheo- 
litliic, or wh(*ther, perhaps, it stood for more advanced reli- 
gious ('oneej>t.s. But in any ease it .served, in sorm; measure 
at least, the purpose of a cult of ancestors and of the dead. 



Fig. 141. Design of conventionalized stags and suns, engraved on 
the inside of a cday bowl belonging to the Age of Copper, from Laa 
Carolinus. Madrid. 

Three-fmirihs actual size. 


We <lo not believe, however, that these symbols ever ac- 
quirt'd the import and .significance of a primitive sy.stem of 
writing. Even though they do actually show a certain simi- 
larity to the {)rimitive hieratic charticters of Egypt, (Jypnis, 
and Crt'te, this may be merely an accidental superficial re- 
.semhJance, ami does not necessarily imply any organic rela- 
tion between them. It is worth notice that similar geometri- 
cally conventionalized designs appear occasionally on clay 
vessels of ctmtral and eastern Europe belonging to the Age 
of (!op])er. In any case these conventionalizations have abso- 
lutely no eoimeetion with the rock paintings of Spain, but 
are of different and independent origin, the source of which 
— in all probability — should be sought in the Balkans in the 
.region of the lower Danube. Finally, it may he noted that 
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eonventionalized designs of men and animals are also 
known on the pottery of Egypt and Persia belonging to the 
Age of Copper, and these also represent regions of inde- 
pendent artistic development which are of relatively recent 
age. 

The Tardenoisian culture takes its name from the station 
of Pere-en-Tardenois, Aisne, France, and is characterized 
by extremely small and fine flint implements. These include 
many disc-shaped scrapers, quadrilateral scrapers, and, 
above all, numerous types of “ geometric microliths ’ 
minute types, rhomboid, trapezoid, or triangular in form, or 



Fig. 142. Geometric microliths of Tardenoisian type from France. 

After G. and A. de Mortillet. 

Two-thirds actual sise, 

sometimes shaped like the segment of a circle (Figure 142). 
In France this industry is found only at sites in the open, 
and up to the present time neither animal remains nor bone 
implements have been found associated with it. 

The inventory of geometric microliths of flint belonging 
to the French Tardenoisian agrees essentially with that of 
the final Capstan of Spain — ^previously described — and 
could not possibly be the result of a further local develop- 
ment from the Magdalenian of France, but, on the contrary, 
must be regarded as directly derived from the final Capstan 
of the Iberian Peninsula. The earliest phases of the French 
Tardenoisian are synchronous with this Epipalseolithic 
Capsian, and since the latter in northern Spain is known to 
have incorporated elements from the contemporary Azilian, 
it is therefore not surprising to find that in France also, and 
in the adjoining regions to the north and east, there fre- 
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qiiently appears a iiybrid industry wbieh, may Lost l>e desi,^^- 
nntcd as “ Azilio-Tardenoisian” (B'igure r47). Froiii this 
earli('r Tardeaoisian are developed the morn reeent regional 
phases leading into tile Neolitliie, which itself shows sur- 
vivals in the form of large geometric flint implements remi- 
niscent of the Tardenoisian types (Figure 13;'), No. 7). 

The pure Tardenoisian, or Azilio-Tardenoisiau with the 
latter element predominant, in other parts of westinni 
Europe besides Prance is found quite abundantly in Bel- 
gium, as at Beinonchamp, Zonhofen, etc., and in Great 
Britain, including Scotland and Ireland (Figure 137), Nos. 
4,5,d). _ 

These industries are also of frequent occurrence in central 
Euro])e. Besides the discoveiy site of Istein, Baden, ('special 
importance attaclies to the cave of Ofnet muir Ndi‘<llingen, 
Bavaria. In 1907 and 1908 deposits were discovered here by 
E. R. Schmidt and strata belonging to the Aurignaciau, 
Solutrean, and Magdalenian cultures. In the latter level ami 
covered by Neolithic deposits, he excavated two great cir- 
cular depressions which were filled with a thick layer of 
ocher. The larger was thirty inches in diameter and con- 
tained twenty-seven human skulls (Figure 143). The other 
was eighteen inches in diameter and contained six skulls. 

All the skulls were placed facing westward, and with each 
was its lower Jaw and one or more of the cervical (neck) 
vertebra?. Some of these vertebra bore evident marks of 
cutting, showing that after death the head had been sepa- 
rated from the trunk. The sepulture of these heads did not 
take place all at the same time, but successively and by de- 
grees, as is shown by the fact that the skulls at the center of 
the circle are ail crushed or distorted while those near the 
edge of the circle are intact. 

There were nine women’s skulls, with ornaments for Iiead 
and neck which consisted chiefly of shells and the canine 
teeth of stags, perforated. There were also twenty skulls 
of children and young persons less richly dowered with 
ornaments, and four men’s skulls entirely without them. 
The stratigraphy and the nature of some of the geometric 
microliths indicate that these remarkable sepultures are of 
Azilio-Tardenoisiau age. Among the skulls A. Sehliz was 
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able to distinguisb both dolichocephalic and brachycephalic 
types, together with a nnmber of fornas intermediate be- 
tween the two (Plate XXII). 

An interesting supplement to the _ diseoverip made at 
Ofnet was supplied by cultural deposits found in the small 
cave known as the “Hexenkiiche” (Witches’ Kitchen), 



Pig. 143. The great skull sepulture at the cave of Ofnet, Bavaria. 
After E. E. Schmidt. 


which is also in the neighborhood of Nordhngen, on the 
southern side of the Kaufertsberg close to Lierheim. I^re, 
in 1913, P. Birkner discovered both Magdalenian and iar- 
denoisian deposits— the latter characterized by typical 
microliths, small round scrapers, and small gravers_ and 
points. In unmistakable contact with this layer was a sing e 
sknll sepulture. Unfortunately, there were no accompanying 
mortuary offerings ; but close to the back of the skulk close 
to the foramen magnum, were the first and second neck 
vertebrae. The skull is mesocepbalic, and in its other meas- 
nrements is in close agreement with the two dolichocephalic 
male skulls from the “Ofnet Cave. The face is narrow, the 
nose of medium width, and the orbits long and narrow. 


PLATE XXII 


Skulls of Azilio-Tardenoisian age from the cave of Of net in Bavaria. 
After F. Birkner. A, B, C— Braehyeephalie type. J), E, F-Doli- 
elioeepdialie type. 
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It is evident, therefore, that in these localities a cult of 
skulls was practiced. Similar practices in Paljeolithic times 
have been previously described (pp. 136, 137, Chapter IV), 
and numerous analogous cases are afforded by modem 
burial rites among primitive peoples. Thus, for instance, 
F. Sarasin has drawn attention to the extraordinary “skull 


Fig. 144. Altar of skulls in New Caledonia. After P. Sarasin. 


altars” of New Caledonia (Figure 144), which are placed in 
sheltered clefts in the rock or in eaves, and consist chiefly of 
the skulls of chiefs, medicine men, and other important per- 
sons, laid close together. Hither the folk repair to implore 
succor from the spirits of their forefathers, who are held in 
high honor and believed to have a mighty influence for weal 
or woe on the whole tribe. 

Other Tardenoisian sites are found in northern Bavaria, 
as, for example, in the cave of Hohlefels near Happurg, and 
in the neighborhood of Liehtenfels on the Main, as well as 
at various localities in northern Prussia. 

In northern Europe — ^that is to say, along the coast of 
northern Germany, in Denmark, southern Sweden, and the 
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Baltic Provinces — the corresponding culture is that of the 
Maglemose phase, belonging to the Ancylus Period, briefly 
described on p. 362. 

The name Azilian is derived from the tunnel-shaped cave 
of Mas d’Azil, Ariege, Prance, which has been formed by 
the torrent Arise wearing through a hill of limestone. The 
cave contains a number of Palaeolithic deposits, but we are 
interested only in those on the left bank of the stream close 
to the entrance of the tunnel. Here, in 1887, E. Piette dis- 
covered the existence of cultural deposits intermediate be- 
tween the Magdalenian and the Neolithic. These deposits 
supplied the first opportunity to study the Azilian culture 
eifeetively and from abundant industrial material. 

The stratigraphic succession is as follows : 

i Recent detritus — ^Roman Epoch — Age of Iron 20- 50 cm. 

h Age of Bronze and typical Neolithic 30-120 cm. 

g Earliest Neolithic (termed by Piette the “Arisian”) 
with stone implements partly polished and re- 


mains of pottery 10- 60 cm. 

/ Azilian deposits 15- 50 cm. 

e Clay deposited by floods (in pools and back eddies 

as in layer c) 125 cm. 

d Black deposit with Late Magdalenian industry 30 cm. 

0 Muddy clay, a flood deposit of the Arise 150 cm. 

h Black deposit with Middle Magdalenian industry 85 cm. 

a Sandy earth with traces of hearth fires 145 cm. 


The Azilian deposit (/) consisted of a reddish clay con- 
taining abundant ashes and regular hearths. The fauna com- 
prised only recent species, without any trace of the extinct 
species of Palaeolithic times. Most abundant were the stag 
and wild boar, while of less frequent occurrence were roe 
deer, bear, badger, wildcat, and beaver. 

Great surprise was occasioned by the announcement that a 
number of cultivated plants were known during Azilian 
times. This statement was based upon the fact that Piette 
had indeed come upon numerous fruits of the blackthorn, 
hazel, chestnut, cherry, plum, and walnut, and even grains 
of the common wheat, wMch was held to prove that even at 
this early time man had cultivated plants. According to 
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Piette, the pits had been cracked by man in order to get the 
kernels. Nevertheless, and in agreement with other investi- 
gators, we cannot admit these conclusions, for even at the 
present time the cave of Mas d’Azil is infested by rats which 
make their burrows in the earth and hide their stores there. 
It therefore seems more probable that the pits and nuts are 
of more recent introduction, a view confirmed by the fact 
that they show no traces of being split by flints, but do 
present clear indications of gnawing. 

The stone implements consist partly of large forms 
evolved from Magdalenian types, and partly of very small 
tools- — among them round or triangular scrapers and, occa- 
sionally, geometric types. The variety of worked bone imple- 
ments is very limited, but among them we note a new type 
of harpoon, very broad and flat, made of stag horn. In 
general, these harpoons are very roughly made. They may 
have either a single or a double row of barbs, and in the 
center of the base there is almost always a perforation, 
either round or oval in shape (Figure 145, a,b). 

A most extraordinary and unlooked-for discovery at this 
site was that of the “painted pebbles” which Piette col- 
lected in large quantities. They consist of pebbles from the 
neighboring stream, more or less rounded and painted in 
light or dark red of varying shades, the pigment used being 
ocher (oxide of iron). Engraved designs on these pebbles 
are of very rare occurrence. According to Piette, the 
extraordinary designs in color signify (some of them) num- 
bers, as, for instance, the lines, dots, and discs ; and perhaps 
others — such as the crosses, saw-edged discs, etc. — may be 
symbolic signs. Others, again, might be pictographs of 
natural objects^ — ^trees, mosses, serpent-forms, eyes, har- 
poons, etc. — and, finally, there is a group of the painted 
pebbles which he believed bore symbols of true alphabetic 
significance (Plate XXIII). 

As we have previously show (pp. 330-334, Plate XXI), 
there is now no doubt of the close relation between the 
symbols on the painted pebbles of Mas d’Azil and the geo- 
metrically eo7iventionalized rock paintings of Spain, and 
from this w'e conclude that the painted pebbles certainly had 
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some religious significance, probably related to a cult of 
ancestors. 

Finally, besides tbe other discoveries made at Mas d’Azil 
by Piette, we may mention tbe two human skeletons em- 
bedded in the Azilian deposits. As the small bones of these 
were wanting, he supposed that the bodies had been exposed 



145. Azilian harpoons, a, b From Mas d'Azil. After E. Piette. 
c, d From Valle in northern Spain. 

Three-fourths actual size. 


in the open air until putrefaction set in, that the flesh was 
then removed from the large bones by means of flint, and 
that they were finally painted with ocher preparatoiy to 
sepulture. 

On the northern slope of the Pyrenees — ^beside the station 
of Mas d’Azil — there are quite a number of deposits of the 
same age, among which may be mentioned Laugerie-Haute, 
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Painted pebbles from the cave of Mas d’Azil, France. After E. Piette. 
Three-fifths actual ske. 
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Laugerie-Basse, and La Madeleine, Dordogne ; Sordes, 
Landes; Eeilhac, Lot; Lourdes and Lorthet, Hantes- 
Pyrenees; Massat and Montfort near Saint-Lizier, La 
Vache, Ariege; and La Tourasse, near Saint-Martory, 
Haute-Garonne. Taking the latter site as Ms type, G. de Mor- 
tillet named tke cultural stage just described the “Touras- 
sian” — a term that has little justification, considering that 
La Tourasse has one of the scantiest deposits of this cul- 
tural stage, and furthermore that the excavations at tMs 
site were effected with little exactitude. Moreover, the pre- 
cedence really belongs to the title given by B. Piette, as he 
had referred to the “transitional deposits” of Mas d’Azil 
before the discoveiy at La Tourasse was established. 

On reviewing the sum total of Azilian discoveries on the 
northern slope of the Pyrenees we arrive at the following 
conclusions : The inventory of flint implements has under- 
gone an extraordinary degeneration. The large implements 
consist chiefly of simple flakes, flake scrapers, rather coarse 
keeled scrapers, and large graving tools (burins) with 
lateral point. The smaller implements— both numerous and 
important — ^include little flakes with flattened back, others 
with rounded back, tiny burins with lateral points, and, as 
the principal form, the small scraper, quadrangular or disc- 
shaped. Finally, there are the geometric microliths, either 
triangular or crescent-shaped, but hardly ever trapezoid in 
form (Figure 146). The form of these microliths leads to 
the inference that they were mounted in some particular way 
in hafts of wood or bone. 

But degeneration is still more apparent when we con- 
sider the implements of bone and horn. No trace remains of 
the fine needles typical of the Magdalenian industry; the 
carefully rounded javelin points have also disappeared, to- 
gether with the elegant harpoons, and other forms. In their 
place are found a few plainly made awls in which the epiph- 
ysis of the bone is often left at the base of the implement 
wMle the upper end, after being polished, was finally pointed. 
Besides these awls, there are also very plain polishers, and 
harpoons which are generally broad and roughly fashioned. 
For works of art one seeks in vain, for the cross lines en- 
graved on stone merit no such name, any more than do the 
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geometrically conventionalized designs on the painted 
pebbles and on the walls of the cave of Marsoulas, Haute- 
G-aronne. The only adornments seem to consist of pendent 
ornaments of perforated teetb^ — especially the canine teetb 
of the stag — and perforated shells. 

If we consider the characteristic Azilian types to be the 
small round planing tools or scrapers, the painted pebbles, 
and the flat harpoons, this culture can be traced northward 
into Great Britain, where similar harpoons have been found 
in Victoria Cave, near Settle ; on the shore at Whilburn, near 
Newcastle-upon-Tyne; at Inchkeith, Edinburgh; on the 
banks of the river Dee, near Kirkcudbright ; at McArthur ’s 
Cave and Druimvargie on the Bay of Oban; and at Oaisteal- 
nan-Gillean on the Isle of Oronsay. The most recent excava- 
tions at Oronsay were made in 1913 by A. H. Bishop, who 
investigated a “kjokkemnbdding” (shell mound) containing 
remains of seal, otter, stag, and wild boar.^ No remains of 
dogs or cattle were found. Nevertheless, it must be noted 
that remains of dogs have been found at various other 
Azilian stations in Great Britain. The flat harpoons are 
numeroiis, but made almost exclusively of bone, and abso- 
lutely no traces of pottery are found. It may be noted that 
in the so-called “Keiss Broehs” of North Caithness, Scot- 
land, pebbles have been found painted in black. According 
to H. Breuil they are radically different from the Azilian 
pebbles and may well belong to the Age of Iron. 

The eastern boundary of the distribution of the purely 
typical Azilian culture seems to ])e along the western Alps, 
at the station of Bobache, Drome, and along the Ehine, where 
is the Hermit’s Cave of Birseck, near Arlesheim in the can- 
ton of Basle, Switzerland. Painted pebbles were found at 
both of these sites (p. 331). 

It was long ago suspected that the Azilian culture of 
Prance did not originate in the northern borders of the 
Pyrenees as a natural organic development from the Magda- 
lenian of that region ; and the investigations of recent years 
have so tended to strengthen this view that there is now but 
httle question that the source of this culture was in Spain 
and limited to the Cantabrian region. 

Azilian deposits were found in Vizcaya at the cave of Bal- 
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zola near Dima; in Santander at a number of sites, almost 
all with flat harpoons — as, for instance, the caves of Valle, 
near Gibaja; Easeano, near Mirones; Morin, near Villa- 
escusa ; Castillo, near Puente Viesgo ; and Camargo and El 
Pendo, near Santander — and in Asturias at the caves of 
Balmori and Eiera, near Posada, and the Cueva de la Pa- 
loma, near Soto de las Eegueras. At the cave of Serinya, 
Gerona, also, there have been found what would seem in all 
probability to be traces of the Azilian. 

The Azilian deposits at Valle rested on a Magdalenian 
deposit, and were covered by a very thick stalagmitic layer. 
They had an average thickness of 50 cm. and contained re- 
mains of stag, roe deer, chamois, Pyrenean ibex, horse, wild 
ox, and wild boar. In the upper half these were accompanied 
by great numbers of snail shells.® Many flint implements 
were found — flakes and nuclei of Magdalenian form among 
them — but the chief forms are the small circular planing 
tools, graving tools with lateral point, small blades with 
blunted backs either straight or curved, and triangular or 
crescent-shaped microliths (Figure 135, No. 3). The imple- 
ments of horn and bone include a whole series of flat har- 
poons, with either single or double rows of barbs (Figure 
145, c, d), awls — some of them ornamented with simple 
parallel lines,— and a large polisher of stag horn. 

In the course of investigations made in the caves of Eiera 
and Balmori by Count de la Vega del Sella and the present 
writer, deposits belonging to the close of the Magdalenian 
were encountered in which micro lithic implements predomi- 
nated, while the thick and round planing tools betrayed an 
unmistakable tendency to evolve toward the small round or 
discoid forms, or those of rectangular shape with rounded 
corners. We therefore feel justified inassigning to thisregion 
the evolution of this very important characteristic type of 
the Epipalasohthic. These deposits show the gradual in- 
filtration of the industry of the final Capstan, so that its 
minute geometric flints are associated with survivals of Mag- 
daleniau forms, thus resulting in that curious intermixture 
of types characterizing the inventory of Azilian stone imple- 
ments (Figure 146). 

As to the industry in horn and bone, the chief characteris- 
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geometrically conventionalized designs on the painted 
pebbles and on the walls of the cave of Marsoulas, Hante- 
Garonne. The only adornments seem to consist of pendent 
ornaments of perforated teeth— especially the canine teeth 
of the stag— and perforated shells. 

If we consider the characteristic Azilian types to be the 
small round planing tools or scrapers, the painted pebbles, 
and the flat harpoons, this culture can be traced northward 
into G-reat Britain, where similar harpoons have been found 
in Victoria Cave, near Settle ; on the shore at Whilbum, near 
Newcastle-upon-Tyne; at Inchkeith, Edinburgh; on the 
banks of the river Dee, near Kirkcudbright; at McArthur’s 
Cave and Druimvargie on the Bay of Oban; and at Caisteal- 
nan-Gillean on the Isle of Oronsay. The most recent excava- 
tions at Oronsay were made in 1913 by A. H. Bishop, who 
investigated a “kjokkenmbdding” (shell mound) containing 
remains of seal, otter, stag, and wild boar." No remains of 
dogs or cattle were found. Nevertheless, it must be noted 
that remains of dogs have been found at various other 
Azilian stations in Great Britain. The flat harpoons are 
numerous, but made almost exclusively of bone, and abso- 
lutely no traces of pottery are found. It may be noted that 
in the so-called “Keiss Brochs” of North Caithness, Scot- 
land, pebbles have been found painted in black. According 
to H. Breuil they are radically different from the Azilian 
pebbles and may well belong to the Age of Iron. 

The eastern boundary of the distribution of the purely 
typical Azilian culture seems to be along the western Alps, 
at the station of Bobache, Drome, and along the Ehine, where 
is the Hermit’s Cave of Birseek, near Arlesheim in the can- 
ton of Basle, Switzerland. Painted pebbles were found at 
both of these sites (p. 331). 

It was long ago suspected that the Azilian culture of 
France did not originate in the northern borders of the 
Pyrenees as a natui'al organic development from the Magda- 
lenian of that region ; and the investigations of recent years 
have so tended to strengthen this view that there is now but 
little question that the source of this culture was in Spain 
and limited to the Cantabrian region. 

Azilian deposits were found in Vizcaya at the cave of Bal- 
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zola near Dima; in Santander at a number of sites, almost 
all witli flat liarpoons — as, for instance, tbe eaves of Valle, 
near Gibaja; Eascano, near Mirones; Morin, near Villa- 
escnsa; Gastillo, near Puente Viesgo ; and Camargo and El 
Pendo, near Santander — ^and in Asturias at the caves of 
Balmori and Eiera, near Posada, and the Cueva de la Pa- 
loma, near Soto cle las Eegueras. At the cave of Serinya, 
Gerona, also, there have been found what would seem in all 
probability to be traces of the Azilian. 

The Azilian deposits at Valle rested on a Magdalenian 
deposit, and were covered by a veiy thick stalagmitie layer. 
They had an average thickness of 50 cm. and contained re- 
mains of stag, roe deer, chamois, Pyrenean ibex, horse, wild 
ox, and wild boar. In the upper half these Avere accompanied 
by great numbers of snail shells.® Many flint implements 
were found — flakes and nuclei of Magdalenian form among 
them — but the chief forms are the small circular planing 
tools, graving tools with lateral point, small blades with 
blunted backs either straight or curved, and triangular or 
crescent-shaped mieroliths (Figure 135, No. 3). The imple- 
ments of horn and bone include a whole series of flat har- 
poons, with either single or double rows of barbs (Figure 
145, c, d), awls — some of thern ornamented with simple 
parallel lines,— and a large polisher of stag horn. 

In the course of investigations made in the caves of Eiera 
and Balmori by Count de la Vega del Sella and the present 
writer, deposits belonging to the close of the Magdalenian 
were encountered in which microlithic implements predomi- 
nated, while the thick and round planing tools betrayed an 
unmistakable tendency to evolve toward the small round or 
discoid forms, or those of rectangular shape with rounded 
corners. We therefore feel justified in assigning to this region 
the evolution of this very important characteristic type of 
the Epipalffiolithic. These deposits show the gradual in- 
filtration of the industry of the final Capsian, so that its 
minute geometric flints are associated with survivals of Mag- 
dalenian forms, thus resulting in that curious intermixture 
of types characterizing the inventory of Azilian stone imple- 
ments (Figure 146). 

x\s to the industry in horn and bone, the chief characteris- 
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tie fonn, tlie fiat harpoon, must certainly be derived from the 
‘ ‘ Cantabrian ’ ’ harpoon as the only earlier type which also 
has a perforated base (Figures 68, 75), the perforation 
being made by the Azilian artisans in the center of the base. 
It may be noted that two forms of this implement, which 
was presumably used for fishing, are found — one with a 


a 



Fig. 146, Tiny stone implements (mieroliths) of Cantabrian Azilian 
type, b Rounded or polyhedral planing tools, c Geometric 
forms. 


Actual sise. 

single row of large barbs and a coarse oval perforation, the 
other with two rows of barbs and a round perforation — ^but 
there is as yet no evidence to show which of these forms is 
the older. Aside from these, there are only the ordinary awls, 
piercers, and polishers. 

Painted pebbles are of very rare occurrence in Spain, as 
the damp rainy climate of the Cantabrian region is most 
unfavorable to their preservation. However, in 1917, at the 
entrance to the cave of Eiera, at least one such pebble was 
found bearing genuine Azilian symbols which were still quite 
recognizable — thanks to a protecting film of stalagmitic 
deposit. Nevertheless, there can be no question as to the 
Spanish origin of these painted pebbles, in view'^ of the geo- 
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metrically conventionalized human forms found on the 
pebbles and evidently derived from similar designs on the 
Spanish petroglyphs (p. 330, and Plate XXI). 

In the light of our present knowledge the Azilian culture 
of the Cantabrian region may be subdivided into two phases, 
as folloAvs : 

Early Azilian. 

Numerous small round planing tools, and occasionally some that 
are thick or bullet-shaped. 

Many microliths, most with blunted back, and rarely of any 
regular geometric form. 

A few bone implements of Magdalenian aspect. 

Plat harpoons. 

Late Azilian. 

Numerous round planing tools and microliths. 

Numerous small geometric forms. 

Degenerate, coarsely worked bone implements. 

Plat harpoons. 

Painted pebbles. 

The fauna of the Azilian stations of Spain is modern, con- 
sisting exelusively of existing species. The stag occurs most 
commonly, and the chamois, Pyrenean ibex, horse, and wild 
ox are of frequent occurrence. More rarely, remains of roe 
deer, wolf, lynx, and wildcat are found. Human remains of 
certain age are wanting. 

The mollusc fauna found in Asturias includes shells of 
periwinkles and limpets, the commonest forms, both of 
which, however, are considerably smaller than their prede- 
cessors in the Magdalenian deposits (p. 350). The snail 
{Helix nemoralis) is not of frequent occurrence and seems 
not to have served for food. 

Our conclusions in regard to the various industries of the 
Epipalseolithic may be summed up as follows : 

As the earliest phase we recognize the final Gapsian of 
Spain, which pervaded the Iberian Peninsula. 

To the northwest in Cantabria this culture encountered 
the Azilian industry, which had been locally developed from 
the degenerating Magdalenian, and the result was the blend- 
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ing of these two elements— ■unsymmetrieal microliths inter- 
mixed with the tiny geometric forms, and designs from the 
petroglyphs transferred to the Azilian painted pebbles. 

From Spain France derived both the final Capsian 
(Capsio-Tardenoisian) and the Azilian, which resulted in 
the frequent occurrence of that intermixture of industries 
known as the “Azilio-Tardenoisian” (Figure 147). 



Fig. 147. Migration routes of the Capsio-Tardenoisian and Azilian 
industries — the former indicated by dots, the latter by dashes. 

From France this Azilio-Tardenoisian culture spread 
eastward and northward. In central Europe and in the cul- 
tural phase of Maglemose, however, the Tardenoisian ele- 
ment with its geometric types is more pronounced than the 
Azilian, represented chiefly by the small round scrapers. In 
the British Isles, on the contrary, a fairly pure Azilian in- 
dustry is found, characterized by the occurrence of flat 
harpoons. 

The Late Tardenoisian of western Europe, which is found 
in contact with the Neolithic, lies outside the scope of this 
chapter ; but it may be remarked in passing that “geometric 
types” — although of larger size — do occur sporadically, 
even down to the Age of Copper. 
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The true Neolithic of Europe— with the arts of agri- 
culture, domestication of animals, pottery, and the polishing 
of stone as its distinctive hallmarks — can he traced back to 
various earlier and later cultural phases, both in western 
Asia and northern Africa. The chief routes of migration by 
which these elements reached Europe seem to have been 
through eastern Eussia, the Danube Valley, and Spain. 

For Spain alone we have some assurance that the transi- 
tion to the true Neolithic was accomplished in comparative 
peace and as the result of a natural evolution, and the new 
African cultural elements introduced and adopted without 
any stormy upheaval. This is indicated by the geometrically 
conventionalized designs of the petroglyphs which continue 
to occur throughout the Neolithic and on into the Age of 
Copper, being for the most part of unaltered “Azilian” 
style, and only occasionally varied by the introduction of 
more recent designs, consisting chiefly of “dolmen” pat- 
terns. Tills indicates a peaceful continuance of the same — or 
of very nearly related — religious beliefs, and therefore of 
the same inhabitants. 

In this respect much is to be hoped from the results of 
future research, but for the present it must be admitted that 
our knowledge of Protoneolithic phases in Europe is very 
limited. The only such phase known in Spain is the Asturian, 
which — as has been unmistakably demonstrated by strati- 
graphic succession — ^is post-Azilian and pre-Neolithic in age. 
In Prance there is the somewhat more recent Campignian 
phase, to which the Kjbkkenmodding culture of the north 
corresponds. 

In the Iberian Peninsula the Epipalseolithic Capsio-Tar- 
denoisian seems to have been succeeded by a more recent 
and further developed Tardenoisian. Nearly contemporary 
with this is the cultural phase which the present writer has 
styled the “Asturian,” newly discovered through the sys- 
tematic research of Count de la Vega del Sella. 

This Asturian is found most abundantly in the eastern half 
of the Cantabrian province of Asturias (or Oviedo), in the 
region between Eibadesella and IJnquera, in a great number 
of caves and rock shelters along the seacoast. Among the 
most important sites are the caves of Penicial and Colomba 
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and the “ Cuevas del Mar, ’ ’ near Nueva ; the caves of Arnero, 
Leona, Alloru, Fonfria, Tresealahres, Eiei'a, and Balmori, 
near Posada and not far from Llanes; the cave of Mara- 
goteo, near Vidiago; the cave of Arenillas de Buelna, near 
Pendueles; and the cave of La Franca (or Mazaculos), near 
Colombres. 

Balmori and Eiera are of especial importance in regard 
to the stratigraphic succession, as at these sites the Asturian 
industry was found in situ directly superposed upon the 
Azilian, and consequently its chronologic position could be 
determined with certainty. 

Besides these sites there are the ‘ ‘ Cueva de las Oascaras, ’ ’ 
near Euiloba-Comillas, and Ciriego, a station in the open 
near the city of Santander in the province of the same name. 
Much farther eastward is the station of Ilbarritz, not far 
from Biarritz in the Basses-Pyrenees, France, where the 
industrial deposit is embedded in subfossihzed peat. The 
intervening region is as yet unexplored. 

The deposits of this industrial phase in Asturias consist 
of notable shell mounds, chiefly composed of top-shells, 
limpets, and cockles. The first constitutes the characteristic 
form of this stage, replacing the edible periwinkle, Littorina 
litorea, which is the characteristic form of Solutrean, Mag- 
dalenian, and Azilian deposits, but of which no trace is found 
in the extensive Asturian deposits. Other constituents are 
the shells of dog- whelks, mussels, oysters, conehs, sea- 
urchins, and snails. The mussel, it is true, is also found in 
Palasohthic deposits, but not in such quantity, so that its 
appearance in large numbers during the Asturian phase 
indicates a more recent date.* 

The remains of mammals found embedded in these shell 
mounds include the stag, roe deer, horse, cattle, wild boar, 
Pyrenean ibex, chamois, weasel, otter, wolf, wildcat, badger, 
and hare. The presence of some characteristic Alpine fonns 
is doubtless due to the near vicinity of the Picos de Europa, 
nearly 9000 feet in height. The cattle may possibly have 
been domesticated. The comparative proportion in cubic 
volume of the bones of animals to the shells of molluscs in 
these deposits is about one to seven. 

No human remains that can be assigned beyond doubt to 
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this cultural pliase have yet been found. A lower jaw was 
discovered at La Franca, but its stratigraphic position is 
uncertain. 

Intermixed with the remains of mammals and molluscs 
are found layers of ashes and charcoal, scorched and fire- 
marked stones, fragments of red ocher, and artefacts of 
stone. These last present a very meager inventory of forms, 
consisting chiefly of nondescript flakes of quartzite, or more 
rarely of flint, which generally show only the coarse retouch 
that results from use, and bear not the slightest resemblance 
to the forms of the Epipalaiolithic. 



Fig. 148. Stone implements of Asturian type— “chopping tools” — in 
the collection of the Count de la Vega del Sella. 

One-third actml si0e. 
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The only characteristic form is the pointed pick (Spanish 
“pieo,” French “pic”)» is found everywhere and in 
considerable ninnhers. This Asturian pick is formed from a 



Fig. 149. Btone implements of Asturian type — planing tool (a) and 
cleaver (h ) — in the collection of the Count de la Vega del Sella. 
One-half o>cUial size. 

worn pebble of quartzite — ^fairly flat and more or less oval — 
in such manner that a blunt and generally rather long point 
is developed in the direction of its greatest length by knock- 
ing off the side parts — ^the upper surface only being thus 
worked. The butt on this side and the entire surface of the 
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opposite side are left unworked— that is to say, they retain 
the original shape of the pebble of quartzite (Figure 148). 
Besides this characteristic form of implement, there is also 
found a limited number of coarse scrapers and cleavers de- 
veloped from the same material (Figure 149). 

Thus far no implements of worked bone have been found, 
but in Fonfrfa and Tresoalabres there were discovered two 



Fig. 1.50. All Asturian implement of stag horn, in the collection of the 
Count de la Vega del Sella. 

Ttvo4Mrd$ actual siie. 
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large side antlers of. the stag, with an oval perforation 
through the middle — -somewhat suggesting in this respect 
the ceremonial staff (baton de commandement) of Palseo- 
lithic times (Figure 150). Pottery was as yet unknown. 

The Asturian settlements were generally made close to 
rock shelters or caves, but rarely penetrated far within the 
latter. It would rather seem that these people were accus- 



Fig. 151. An Asturian shell monnd in its original state, a Magda- 
Ionian deposits, h Aziiian deposits, c Asturian deposits, n Sterile 
layer. H Roof of the cave. 


tomed to live in front of, and close to, the caves, where they 
piled up their kitchen debris in such quantities that not only 
was the cave entrance obstructed or completely covered, but 
quite often the mound attained a height of several yards 
above the cave entrance (Figure 151). Asturian camps in 
the open are of rare occurrence. The station of Ilbarritz, 
near Biarritz, lay directly on the shore and sheltered by the 
cliffs along the coast. The deposit is embedded in peat with 
Protoneolithic remains superposed. In 1907 the writer, in 
company with E. CartaiUiac and H. Breuil, made a thorough 
investigation of the site, and studied the abundant assem- 
blage of worked quartzite implements, recognizing them as 
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belonging to a I’emarkable and hitherto nnknown Protoneo- 
lithic industry. In the light of present knowledge, however, 
the writer is able to assert that this industry is identical 
with the Asturian of the Cantabrian region. 

As intimated above, the shell mounds of the Cantabrian 
region are often of considerable dimensions, not infre- 
quently attaining a height of from thirty to forty feet, and 



Pig. 152. Asturian remains in their present state (compare Pig. 151). 
a Magdalenian deposits, b Azilian deposits, c Base of Asturian de- 
posit and upper crust of breccia,, c" Extent of the original Asturian 
shell mound, d Neolithic deposit, n Sterile layers. H Roof of the 
cave. 


a length of from one hundred to one hundred and sixty feet. 
Chronologically they belong to the warm moist phase of 
the “Optimum Climate” in Spain. 

Contrasting with this moist optimum, there followed a 
more arid phase during which the shell mounds — ^wherever 
they came in contact with cliffs or the roofs of caves — ^were 
fused by the sinter deposit into a solid breccia, a result 
which could not have ensued under the present moist cli- 
matic conditions. This, in turn, was followed by a new phase 
with heavy rainfall and extensive erosion — ^the climate of 
the present — during which the greater part of the shell 




near Biarritz. This would also indicate the probability that 
the peats of the so-called “Infraneolithic” in the region of 
the Seine and the Somme belong to the same period. 


Furthermore, the “black earth” (“tierras negras”) of 
nthern Spain and northern Morocco also belongs to this 
5riod. Beneath it — ^in the province of Cadiz — ^lie deposits 
' the Early Pateolithic, while Neolithic deposits are found 
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in direct contact with its upper surface. As this apparently 
recent formation could not have been deposited under the 
present arid climatic conditions, it bears witness to a pre- 
vious phase with a more humid climate.® 

Somewhat more recent than the typical Asturian deposits 
is a group of shell mounds very similar in general features, 
but distinguished by a greater abundance of mussel shells, 
and by the occurrence of remains of the domestic sheep. In 
these mounds only quartzite pebbles are found, — ^generally 
of a rounded oval shape, — ^in which the only evidence of 
human handiwork consists of one or two shallow circular 
indentations worked into one or both sides. With these are 
found coarse-pointed, unpolished awls of bone. There is no 
trace of pottery. 

In a third, yet more recent, group of sites, shells of 
mussels and snails are still more abundant. No stone imple- 
ments have been found as yet, but the deposits contain 
shards of coarse pottery, scorched only on the inside, show- 
ing that the food was cooked by means of heated stones. 
It is of interest to know that in certain localities in the prov- 
ince of Guipuzcoa — even at the present day — ^milk is scalded 
in wooden vessels called “kaiku” by means of a heated 
stone called “esnekoarriya” or “milk stone” being im- 
mersed in it. (Basque Museum of San Sebastian.) As it 
would be very difficult to extract the living molluscs from 
the small shells of the periwinkle and top-shell, and as these 
shells do not seem to have been crushed or roasted, it may 
therefore be assumed that both in Palaeolithic and Epipalaeo- 
lithic times molluscs were stewed in wooden or leather 
vessels. 

Discovery sites of the last two subdivisions are not suffi- 
ciently numerous and thoroughly investigated to afford a 
complete concept of the degree of cultural progress attained. 
Nevertheless, it seemed that a reference to them could not 
well be omitted, as they appear to constitute a phase transi- 
tional to the true Neolithic. 

This much at least is certain, that the typical Asturian 
industry presents a Protoneolithic cultural phase, exces- 
sively specialized for the needs of tribes dwelling along the 
seacoast, and that this industry extended at least along the 
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entire Cantabrian littoral, being practiced by peoples whose 
chief occupations were fishing and gathering raollnses. In 
point of time this phase is intermediate between the age of 
the shell mounds of Portugal, which are Capsio-Tardenoi- 
sian, and that of the kjokkenmoddings of northern Europe, 
with their Early Neolithic pottery; from which it may be 
concluded that chronologically it cannot be so very far 
removed from the Campignian culture, which Ave will now 
proceed to consider. 

In France the Azilio-Tardenoisian is followed by an in- 
dustry known as the Campignian, which is truly Protoneo- 
lithic in character, and introduces, as it were, a new and 
entirely different world in its cultural aspect. The name is 
derived from that of the hill of Campigny near Blagny-sur- 
Bresle, Seine-Inf erieTire, where in 1897 P. Salmon, C. d’Ault 
du Mesnil, and L. Capitan explored with great care certain 
artificial pits or depressions that had served as dwellings 
for prehistoric man. The faunal remains found here are 
limited to those of the stag, together with those of horse 
and ox — a fact which seems to indicate that the Campignian 
peoples practiced the art of stock raising, while the dis- 
covery of crude hand mills and of the impressions of barley 
seeds on shards of coarse pottery leads to the inference that 
they also cultivated plants. No implements of polished stone 
were found. A number of the flint implements bear a strong 
resemblance to the clumsy forms of the Early Palaeolithic — 
as, for instance, the scrapers, hammer-stones, and planing 
tools. Others, such as the picks and choppers (tranchets), 
have finely finished edges and are more or less trapezoid in 
form (Figure 154). The last-named implements seem to 
have been hafted, and that in such curious fashion that the 
handle formed an angle with the head of the implement. 
The picks and “tranchets” are the characteristic imple- 
ments of this culture, which is admirably represented in 
northern and central France, in Belgium, Scandinavia, and 
northern Germany. It is of rare occurrence in England. In 
the south it is found in Italy, Asia Minor, and Syria. Quite 
often in these regions the industry in stone is associated 
with slant-edged chisels of bone, and hammers made of stag 
horn. 
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In brief, it may be asserted that this Campignian consti- 
tutes a civilization entirely different from the Tardenoisian 
-—a civilization which must be classed as belonging to the 
dawn of the Neolithic. 

Fenoseandia in northern Europe is a field of study of 
great importance for post-glacial geology and archaeology. 



Fig. 154. Typical Campignian implements. After M. Hornes. Left: A 
^^pie’’ and two ^‘tranchets.^^ Bight: Scrapers, planing tools, and 
points. 

Two-fifths actual siBe. 

In the north the recession of the ice-fields took place— -as in 
the Alps — ^in several distinct stages (p. 29). 

During the fourth glaciation East and West Prussia, 
Posen, Pomerania, Brandenburg, and Mecklenburg were 
entirely covered by ice, which also extended over large por- 
tions of Silesia, Prussian Saxony, Hanover, and Schleswig- 
Holstein. 

With the “Germaniglaciar” phase there began the 
gradual dissolution of this great glacial mass, continuing 
until halted by the Baltic Glacier Stage, which left its mark 
in northern Germany and gave rise to the huge terminal 
moraine along the southern coast of the Baltic Sea. 
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During the “Daniglaeiar” phase the ice receded from the 
Baltic moraine, continuing to retreat until arrested by the 
stage of the South Swedish Glacier, with its moraines ex- 
tending north of Scania. During both these phases a large 
part of northern and central Scandinavia was covered by 
glaciers, although the elevation of the land was much less 
than at present. To the east Scandinavia was bounded by 
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Fig. 155. Scandinavia during the maximum extension of the Yoldia 
Sea (a), and during the Aneylus Period (5). After O. de Geer. 
Mainland shown in white, sea indicated by horizontal lines, land- 
locked lake by close-ruled horizontal lines, glaciated areas by verti- 
cal lines. 

the waters of an icy sea which was open to the White Sea 
and beneath which northeastern Finland lay submerged. 
To the southwest this sea was open to the North Sea and 
the region around Stockholm, including lakes Wener and 
Wetter, was also submerged (Figure 155, a). This glacial 
sea which washed the shores of the Scandinavian island was 
characterized by an Arctic fauna such as is now found at 
Spitzbergen, its principal species being the mollusc known 
as Yoldia arctica, on which account this period is known as 
the Yoldia Period. Other typical species are Idothea entho- 
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mon, Astarte borealis, Si.ia.dL Cyprina islaniica. The latter, it 
will be remembered, during the rigors of the Fourth Glacial 
Stage is known to have penetrated as far south as the coast 
of northern Spain (pp. 173, 272). 

The flora which characterized the shores of this sea is 
known as the “Dryas” flora — ^its principal members being 
the mountain avens, Ai’ctic willow, and dwarf birch {Dryas 
octopetala, 8alix polaris, Betula nana), which indicate a 
mean annual temperature of from 8° to 10° 0., and are char- 
acteristic of the tundra. 

The recession of the ice from the moraines of Schonen and 
across West and East Gottland took place during the “Goti- 
giaciar” phase, and was halted by the stage of the Central 
Swedish Glacier, the moraines of which are found to the 
north of the great lakes. Following this came the phase of 
the “Scandiglaeiar" (or “Finiglaciar”)> which lasted up 
to the end of the glacial period. 

During the phases of the “Gotiglaciar ” and the ‘‘ Scandi- 
glaciar” there occurred a gradual elevation of Scandinavia, 
which completely shut off the Baltic Sea from all connection 
with the ocean, both in the north and in the west, thus con- 
verting it into a fresh-water lake (Figure 155, b). This is 
known as the “Aneylus Lake,” so called on account of the 
frequent occurrence of Ancylus fluviatilis, the river limpet, 
associated with other characteristic molluscs, such as pond 
snails and similar forms {lAmncea ovata, Planorbis margi- 
natus, Bifhynia tentaculata, Pisidiiim amnicum, and Neri- 
tina fluviatilis). The Ancylus Period enjoyed a compara- 
tively continental climate with a mean annual temperature 
of 13° to 14° G. In the forests the predominant tree was the 
pine {Pinus silvestris). 

The Maglemose period affords the first convincing evi- 
dence of the appearance of man in Denmark, and also in 
southern Scandinavia, which could then be reached dry- 
shod. To G. F. L. Sarauw, a well-known savant of Copen- 
hagen, belongs the credit of having recognized and definitely 
classified this earliest northern cultural phase. The type 
station which he discovered lies in the peat moor of Magle- 
mose near Mullerup, on the w^est coast of the island of 
Zealand. The extensive archseologic deposit was from eight 
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to forty inclies in depth, and lay beneath a layer of peaty 
which led the discoverer to suppose that the people of that 
age lived on rafts in^ the lake. The charcoal found consisted 
chiefly of pine, and showed not the slightest trace of oak. 



Fig. 156. Maglemose indnstry^ — implements of horn or bone, with 
specimens both of realistic and geometrically conventionalized art. 
After P. Reinecke. They were discovered in Holstein, Hanover, 
Brandenburg, Mecklenburg, West Prussia, and Denmark, and in- 
clude a chisel, harpoons, fishhooks, and axes of bone and moose 
.;horn. 

One-sixth actual s%Be. 


The skeletal fragments found included bones of some thirty- 
species of wild animals characteristic of recent times, the 
most numerous being the wild ox, moose, stag, roe deer, and 
wild boar. Somewhat rarer are the remains of bear and 
beaver. Especially noteworthy is the presence of the domes- 
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tieated dog, at that time the only companion of man, of which 
remains of two or three individuals were found.® 

The industrial remains include numerous implements of 
stone, among them typical geometric microliths of Tarde- 
noisian form, hut there are absolutely no implements of 
polished stone. Pottery is also unknown. On the other hand, 
there is a magnificent variety of implements of horn and 
bone, including chisels, polishers, awls, needles, fish-hooks, 
and long narrow harpoons. 

The Maglemose culture, therefore, is a northern phase of 
the Epipalseolithic or, more precisely speaking, of the Azilio- 
Tardenoisian (pp. 336, 337), and belongs to the latter half of 
the Ancylus Period. Further explorations in Denmark re- 
sulted in the discovery and excavation of an important site 
in the peat moor of Svaerdborg, near Vordingborg in the isle 
of Zealand, by K. Fiiis Johansen. Evidences of this culture 
are also found throughout northern Germany from Hanover 
to East Prussia, and in the Baltic Provinces, where it is well 
represented by a site in the marl strata of Kunda in Es- 
thonia. Finally, traces of this “Baltic” culture are also 
found in southern Sweden and in the peat moors of north- 
eastern England, where Boyd Dawkins has found a nmnber 
of typical bone harpoons. The industry in stone is per- 
fectly characterized by the presence of the minute Tarde- 
noisian types, and furtheiinore it already includes some 
forms which in a measure anticipate those of the subsequent 
Kjokkenmbdding phase. It would seem that implements of 
horn and bone played a far more important role than those 
of stone, since, in addition to the forms previously men- 
tioned, there were also hammers with a transverse edge, 
chisels, daggers, and polishers, as well as fish-hooks, orna- 
mental beads, needles, and harpoons, both with single and 
double rows of barbs. Most of these harpoons are long and 
narrow like the Magdalenian types, while broad forms re- 
sembling the Azilian occur more rarely. Noteworthy also are 
the slender points of bone with holes placed lengthwise for 
the insertion of microliths, by means of which the imple- 
ment could serve as a harpoon. 

The artistic taste displayed by these men of Maglemose 
times is also surprising. Their artefacts bear numerous 
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linear and geometric designs, such as zigzags, undulating 
lines, latticed and chequered patterns, and even actual 
figures, such as their incised sketches of the female roe deer 
(Figure 156). All these show a striking similarity to Mag- 
dalenian work, and it is quite possible that they are indeed 
reminiscent of a Eusso-Baltie Magdalenian culture. Still 
more extraordinary is the occurrence of designs resembling 
those typical of Capsio-Tardenoisian art, to which P. Wer- 
nert first drew attention. Several implements of bone and a 
few plaques of amber actually show geometrically conven- 
tionalized figures of men and animals which correspond 
perfectly with those found in the rock paintings (petro- 
glyphs) of Spain. 

Toward the close of the Aneylus Period there commenced 
a new phase of continental depression which, however, was 
limited to the southern part of the Baltic, while to the north, 
in Scandinavia, the gradual elevation of land continued. In 
consequence the Sound, the Kattegat, and the Skager Back 
were again submerged and the comparatively warm salt 
water of the North Sea had free access to the Baltic, bring- 
ing with it such marine molluscs as Littorina litorea (the 
edible periwinkle), Ostrea edulis {the oyster). Tapes decus- 
satus, and Tapes aureus.’’ 

This new Littorina Period was marked not only by exten- 
sive submersion of continental regions, but also by a com- 
paratively rapid and very general amelioration of climate. 
Nordmann has estimated the mean annual temperature of 
Denmark during this period at 17° C. — that of the present 
time being 16° C. — and Gr. Andersson has calculated that 
the summer temperature in Sweden was then two and one- 
half degrees warmer than now. On the other hand, Gr. 
Samuelsson has remarked that a rise in the summer tem- 
perature of only 1.6° C. would be sufficient to account for 
the wider distribution at that time of the hazel nut, and 
of Trapa and Najas marina, which would thus enjoy a period 
of growth seventeen days longer. This indubitable climatic 
optimum of post-glacial time was effective not only through- 
out the regions bordering on the northern Atlantic, but also 
in its more southerly temperature regions (p. 355). The 
cause of this phenomenon is to be sought in changes of di- 
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reetion taking place in the warn ocean currents, a fact which 
also explains the absence of this maximum warm phase in 
the inland regions of Europe and North America. 

The Littorina Period includes the time occupied by the 
Protoneolithic culture of the “kjdkkenmoddings,” during 
which the oak {Quercus robur) became predominant in the 
peat deposits of Denmark and southern Sweden. These 
j^okkenmoddings (Danish “Affaldsdynger”) are great 
shell mounds which are found throughout the southern 
Baltic region, and which in Denmark have been studied with 
the greatest particularity. The shells are chiefly those of 
oysters and cockles {Ostrea edulis, Car dium edule), but 
mussels {Mytilus) and Tapes are also of frequent occur- 
rence, as well as periwinkles and dog-whelks {Littorina 
litorea, Nassa reticulata). Intermixed with the shells are 
numerous remains of birds and fishes. The bones of mam- 
mals are rarer, and 90 per cent of these belong to the stag, 
roe deer, and wild boar. There are also remains of seal, 
bear, lynx, wolf, beaver, and wild ox. Remains of moose are 
exceedingly rare, and it would seem that the animal was in 
a way to become extinct in this region. There is no trace of 
any domestic animal except the dog. 

Although the list of molluscs (oysters, periwinkles, etc.) 
is sufficient to indicate the age as that of the Littorina Period 
(also known in Denmark as the Tapes Period), further con- 
firmation is afforded by the evidence of charcoal from these 
deposits, the greater part of which is that of oak wood, while 
the charcoal of conifers is exceedingly scarce. There is no 
trace whatever of the beech. 

The stone implements found in these shell mounds are 
always chipped and never polished. Besides great numbers 
of leaf-shaped points, scrapers, planing tools, and similar 
forms, there are also the long picks (“pics”) and the trape- 
zoidal choppers (“tranchets”), which go to show that the 
Kjdkkenmodding phase is merely an adaptation of the Cam- 
pignian culture to the requirements of dwellers along the 
seacoast. Together with these we note the new and im- 
portant acquisition of pottery in the form of small bowls 
and deep earthen pots. Among bone implements the har- 
poons have entirely disappeared, while on the other hand 
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mallets of stag horn, awls, daggers, needles, and combs 
{Figure 158) have become more numerous. Evidenees of 
artistic expression are altogether wanting. 

Shell mounds similar to those of Denmark are also found 
in Ireland and in northern Prance. 

Developments in no I’thern Europe subsequent to the Lit- 
torina Period include a gradual continental elevation which 
has continued up to present times, and which considerably 
diminished the connection between the Baltic and the North 
Sea. The more ancient marine fauna of the Baltic (the oyster 
and similar forms) was sensibly decreased, and there ensued 
a preponderance of molluscs characteristic of brackish 
water, such as Limnaia and Neritina. At the same time My a 
arenaria (the common clam) entered the Baltic from the 
North Sea, on which account this final phase is known as 
the Mya Period. 

The Neolithic Age — strictly speaking — is defined in Scan- 
dinavia by the advent of two new kinds of tree — ^the red 
pine {Picea excelsa), which came from the east and arrived 
by way of Finland, and the beech {Fagus silvatica), which 
came from the south through Denmark, where, however, it 
was entirely unknown during the Kjokkenmodding phase. 

The follomng table presents the chronologic sequence of 
the various phases in northern Europe which we have just 
desei’ibed : 
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CO'UESE OI’ EVOLUTION IN NORTHERN EUROPE SUBSEQUENT TO 
THE LAST GLACIATION 

Flora and Mollusc Fauna Cultural Stages 

Limnsea-Mya Period Historic Time 

Age of Red Pine and Age of Iron 

Beech Age of Bronze 

Neolithic 

Littorina (Tapes) Period Kjokkenmoddings (equiv- 
Age of the Oak alent to Campignian 

and Asturian) 

Close of the last glacial Ancylus Period Maglemose (equivalent to 

phase (Piniglaciar) Azilio-Tardenoisian) 

Central Swedish Glacier- Age of the Pine 
. Halt . , 

South Swedish Glacier- Yoldia Period 
Halt 

Baltic Glacier-Halt Age of the Bryas Flora 

The last great glaciation 


There have been many attempts at computing at least the 
duration of post-glacial time in absolute measure ; that is 
to say, in years. Just lately Gerhard de Geer has discovered 
a method of determining the geochronology of northern 
Europe during the retreat of the ice, by means of a detailed 
study of the successive ‘‘clay varves” (layers of clay) de- 
posited in the Yoldia Sea. Each annual deposit consists of 
two layers— the lower, which is thicker and more sandy, 
corresponding to the summer; while the upper, which is 
thinner and composed of a darker and uniformly fine clay, 
corresponds to the winter. 

This method was w^ell developed by de Geer and his fol- 
lowers, and investigations thus made in Sweden and Fin- 
land were found to agree very well. According to these, the 
retreat of the ice during Gotiglacial time (that is, from the 
terminal moraines in central Scania to the great Central 
Swedish moraines) occupied nearly 3000 years; the forma- 
tion of the Central Swedish moraines required about 700 
years; while the retreat of the ice during Scandiglacial 


No trace of human activity 
(contemporary with the 
Late Palasolithic cul- 
tures of western and 
central Europe — pp» 
112 , 113 , 117 - 123 ) 


■ Geologic Stages 
Recent 

Optimum Climate 



Lg. 157. Lines of the three major glaciations of northern Europe. After Osborn and Reeds (1922). 
II, III and lY, indicate successive terminal moraines. IV, b, shows the front line of the great Scandi- 
navian glacier when Scania, the Goth country, first became inhabitable, between 12,000 and 10,000 
B.C. 
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(Finiglacial) time took about 2000 years. The time elapsed 
since the disappearance of the ice at Ragunda, in northern 
Sweden, to the present time is estimated at about 7000 
years. 

It is thus possible to obtain the following approximate 
chronology for Scandinavia : 

Gotiglacial Period 

Phase of the Central Swedish moraines 
Scandiglacial Period 

(Disappearance of the Scandinavian ice-fields) 

This makes it possible to determine the Maglemose 
Period as about 7000-5000 b.o. and the age of the Kjokken- 
moddings as about 5000-4000 B.c. 

The cultural phases which we have considered in this 
closing chapter belong in part to the last of the dying Palaeo- 
lithic, and in part to the dawn of Neolithic civilization. 

Prom a geologic standpoint this last belongs entirely to 
recent times, during which the European continent has 
undergone no appreciable modifications either in extent, in 
climate, or in fauna. 

Prom the standpoint of cultural evolution, however, the 
Neolithic marks the begirming of a new world. The unstable 
conditions of the life of nomads and hunters are a thing of 
the past, and have been replaced by the continuous habita- 
tion of sedentary tribes whose dwellings are surrounded by 
cultivated fields and domestic animals. Chipped stone im- 
plements have been almost entirely superseded by those of 
polished stone, and there is an extensive manufacture of 
pottery which, on account of its fragility, is of little value 
in the nomadic life. 

This Neolithic civilization in Europe lasted from about 
6000 B.o. to 2500 B.C., being followed by the Age of Copper 
and the Age of Bronze (2500-1000 b.c.). 

As the reader has doubtless noticed, our account of Possil 
Man is confined almost exclusively to discoveries and in- 
vestigations made within the limited area of Europe, for 
the reason that in other parts of the world the ancient past 
of Humanity is as yet unexplored and shrouded in impene- 
trable obscurity. Tins much at least has been made clear by 


10,400-7400 B.c. 
7400-6700 B.c. 
6700-4700 B.c. 
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scientific study of prehistoric man — ^that the human race is 
like a mighty and ancient tree; that the peoples of the 
various cultural phases, both early and late, represent only 
very young and small branches of the same ; and that its 
roots are lost in the depths of far-distant epochs. 

It cannot be denied that our knowledge of the earliest 
beginnings of our race is only fragmentary, but already so 
much that is new and astonishing has been revealed that the 
liveliest interest is aroused and an ever increasing number 
await the most recent developments in our knowledge of 
Fossil Man. 
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CHAPTER III 

ORIGINAL TEXT, NOTES, AND BIBLIOGRAPHY 

Note 1, p, 37, In reviewing the manuscript of Obermaier’s Fossil 
Man in Spain the text of the third chapter was found to be so 
exceedingly technical as to present grave difficulties to readers 
unfamiliar with scientific faunal nomenclature. It was therefore 
revised by Professor Henry Fairfield Osborn— the changes made 
consisting of a rearrangement and abbreviation of the text, with 
the addition of a few introductory and explanatory paragraphs. 
The complete translation of the author’s text with no alteration 
or omission is given belovr. 

Note 2y pp, 39 and 42. This is the view held by Professor H. F. Os- 
born. Professor Obermaier assigns Heidelberg man to the Second 
Interglacial Stage. See pp. 292, 396, 397. 

FLORA AND FAUNA OF THE GLACIAL EPOCH 

Flora of the Glacial Stages — Arctic- Alpine fora — Loess or steppe fora— Flora 
of the Interglacial Stages — Late Pleistocene foras—Farly Pleistocene foras— 
Fauna — Division between Pliocene and Pleistocene— Fauna of the Glacial 
Stages — Timdra fauna— Arctic and Alpine fauna — Steppe fauna — Species 
indifferent to climate— Fauna of the Interglacial Stages— Molluscs— Mam- 
mals, their evolution and distrihution — Classification of interglacial faunas 
in Europe— Farly Pleistocene fauna — Middle Pleistocene fauna — Late Pleis- 
tocene fauna — Pleistocene fauna of Africa — Pleistocene fauna of Asia — 
Pleistocene fauna of North America — Pleistocene fauna of South America — 
Pleistocene fauna of Australia — Extinction of Pleistocene species. 

In view of the geologic conditions in Europe during the different 
glacial stages (Plate II), it might be expected that the flora then 
existing in the territory between the great northern ice-sheet and 
the Alpine glaciation would be Arctic- Alpine in character. In fact, 
fossil temhi'm ol Salix polariSf Betida nana, Dry as ootopetalay Arcio- 
staphylos uvaiirsiy and Folygomim vivipamm were discovered by 
A. Nathorst at Schwarzenbaeh in the Canton of Ziirich, Switzerland, 
directly above the clays of the basal moraine. And he also dis- 
covered near Deuben, Saxony, evidence that in former times there 
was a true northern tundra flora along the border of the great 
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northem ice-fieid. In the post-glacial tuffs of the Swabian plain near 
Sehnssenried there have been found species such , as Mypmim sar- 
mentastm^ H, aduncum var. grcBnlandicmt^ and H, fluitans Yar. 

■ femdssim%im^ which at the present time are restricted to districts 
near seventy degrees north latitude and to the loftiest summits of 
the Alps. It would be easy to enumerate a list of typical deposits in 
Germany, the Baltic region, Denmark, and southern Scandinavia- 
some belonging to the glacial stages, and some to the first post- 
glacial retreat — ^their Arctic character being indicated by the pres- 
ence of mosses, Arctic willows (Salix return^ 8. herbaGea, 8* polaris), 
Betula nana, dijxd Dry m octopetala. But we will mention only that 
this same boreal flora also occurs repeatedly in England — as, for 
example, north of London, where Clement Eeid has found a typical 
Arctic flora, including Salix lapponum^ Armeria arctica^ and others, 
in glacial deposits of the Lea Yalley. Nevertheless, in those districts 
where glaciation was less severe, as in Bohemia and the region of 
the middle Rhine, there were probably some sparse stunted groves 
of birch, quaking poplar, and Scotch fir. 

The tundra flora of those areas strongly affected by the ice indi- 
cates the rigorous climate of a glacial stage, with very long winters 
and very short, cold summers. The beginning and end of each gla- 
ciation appears to have been marked by a typical steppe phase, its 
geologic equivalent being the loess already described. 

The fossil flora of the steppes shows a near relationship to that 
of the tundras, the transition from one to the other being hardly 
perceptible. As may be seen at the present time in Asia, the winter 
of the steppes is very severe, with many windstorms, conducing 
largely to the denudation of their surface. The summer is short, 
but comparatively warm, and in consequence there is an abundant 
growth of grass and shrubs. Similar conditions doubtless prevailed 
in Europe during the formation of the Pleistocene loess, and sparse 
growths of stunted trees bore witness to their inclemency. In the 
deposit of the Mammoth Hunters’’ at Gobelsburg, Austria, were 
found pieces of carbonized wood, identified as Pinus, embedded in 
the loess. From a study of these pieces it was concluded that the 
annual growth of the Pleistocene Pmw was but a tenth of that of 
pines in the same region at the present time. 

It must be borne in mind that what has been said of tundra and 
steppe conditions applies only to central Europe and the northern 
part of western Europe. Conditions in southern Europe, including 
the southern slope of the Alps were quite different. On the northern 
Alpine slopes there was a scanty growth of conifers which extended 
more than 500 meters above sea level. On the southern borders of 
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the Alps the present limit of perpetual snow is 3000 meters^ while 
during the Glacial , Epoch it stood at 1800 meters. Such conditions 
would bring the tree line to a height of 900 meters above sea level, 
so that in these parts long glacial streams might have advanced 
through a veritable forest region. Still milder conditions prevailed 
in the Mediterranean zone, strictly speaking. 

Par different is the climatic aspect of the interglacial stages. 
Tinder the influence of a warm and humid climate the steppe dis- 
appeared, retreating farther and farther eastward. The interglacial 
vegetation was characterized by a deciduous forest flora, as evi- 
denced by a number of deposits. This flora indicates a climate more 
temperate than the present. At Celle-sous-Moret, Seine-et-Mame, 
lying above Pleistocene gravels containing remains of Elephm 
antiquusy there k a tuff deposit with fossilized remains of Ficus 
carica (fig), Buxtis sempervirens (box), Laurus canariensis (Ca- 
nary laurel), and Gercis siliquastrum (Judas tree). The presence 
of these indicates a climate both warm and humid, and a flora with 
Dalmatian features. The mean annual temperature of the Seine 
Basin was then from 15° to 16° C., while now it is not over 11° 
(Munier-Chalmas). The upper levels of this ^^warm’’ deposit at 
Celle-sous-Moret are composed of tuffs with flora indicating a cooler 
climate associated with an Acheulean industry. 

Equally important are the discoveries in the breccia of Hotting, 
near Innsbriick in the Tyrol. This site is 1200 meters above sea level, 
on the left bank of the Inn. The breccia lies above basal moraines 
belonging to the second, or, more probably, to the third glaciation. 
Above it lies a moraine of the Fourth Glacial Stage.^ R. von Wett- 
stein has enumerated forty-one species of plants occurring in this 
deposit. Among them may be mentioned Bhamnus hocttingensis 
(a new species of buckthorn related most closely to Bhamnus lati- 
folia of the Azores and Canary Islands) , Orobus sp., Bhododendrum 
ponticum (the Pontic Alpine rose which now grows wild in south- 
western Spain, Pontus, and the Caucasus, where the limit of per- 
petual snow is over 3000 meters above sea level), Adenostyles 
schencM% Arbutus unedo{^), Buxus sempervirens (now found in 
southern and southeastern Europe as well as in the forest zone of 
Coleida, where their highest limit is 1800 meters below the snow 
line). None of these species is found at the present time in the 
neighborhood of Hotting. There are also other species in the breccia 
which still exist near Hotting, but not above an altitude of 1200 

1 Some authorities (Lepsius, Bothplatz) have held the Hotting breccia to be 
preglacialj but since the recent researches of 0, Ampferer it is no longer pos- 
sible to entertain any serious question as to the interglacial age of this deposit. 
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meters; Among these are Ftok odorata, Tilia grandifoUciy Bubus 
emsms^ Comm sangninea, Ulmus cwmpestrk, and Salix trimidra 
(Pigiire 8). Such a combination of plants indicates that the mean 
annual temperature at that time was 2® to 3® C. higher than at pres- 
ent, from which it may be inferred that the snow line also was some 
400 meters higher. The small glaciers then existing were found only 
on the loftiest summits of the central district, the Alps being then a 
forested region, and while the flora of their northern slopes was 
Baltic in character, that of the southern slopes showed Illyrian 
features. 

In the Late Pleistocene of central Europe an interesting climatic 
cycle is clearly recognizable, as follows : 


IV. (jlaciai Stage 

3d Interglacial Stage 
Late 

Middle 

Early 

III. Glacial Stage 


Tundra, in part with 

stunted Arctic forests 

Loess steppes, -with scanty 
growth of trees 
Porests of deciduous trees 
with climate milder than 
the present 

Loess steppes, with scanty 
growth of trees 
Tundra, in part with 

stunted Arctic forests 


Previous interglacial stages were apparently equally mild. The 
deposits at Tegelen in Limburg, Holland, probably belong to the 
First Interglacial Stage. Here there are found Abies pectinata^ 
Stratiotes websUri, Niiphar luteum, Yiiis vinifera, Cornus mas, and 
others, associated with remains of Hippopotamus amphibius, and 
Rhinoceros etruscus (B. Dubois). To the same First Interglacial 
Stage must be assigned the lignites which, together with remains of 
Elephas meridionalis, Rhinoceros etruscus, and others, are found 
at Leffe in the Bergamasque Alps, Italy. Above lie clays containing 
plant remains of nine species, four of which {Picea seriana, P. bob 
sami, Vitis neuwirthiana, Trapa heeri) have become extinct, while 
five {Corylus avellana, Juglans cinerea, Msculus hippocastanum,. 
Andromeda poly folia. Viburnum lantana) still exist (Sordelli). 
The gray clay of Durfort near the Sauve, Gard, France, is un- 
questionably of the same age, and contains Planera, Zelkova, Par- 
rotia, Quercus, and together with a few exotic species. The 

associated fauna consists ot Elephas meridionalis and Hippopotamus 
mui<9r (A. Gandry). 

The fossilized remains of plants and animals found embedded in 
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tlie wMte clay of the Borlezza ravine near Pianico, Italy, apparently 
belong to the. Second Interglacial Stage. There are twenty-five 
species— Pontic in character— eleven of which are known to have 
existed already in Tertiary times, but only eight agree with the fossil 
flora of Hotting. One species, Bhododendrum sebme-wse, differs 
from Bhododendrum ponticum, nor can it be identified with any 
other species, either fossil or extant. Among the remains of mam- 
mals, Forsyth Major has identified BMnoceros etruscus. 

As already noted, the Pleistocene Epoch was characterized 
chiefly by the appearance of a series of glacial stages. There is not 
the slightest ground for assigning the First Glacial Stage to the 
Pliocene, as advocated by M. Boule, M. Schlosser, W. Soergel, Boyd 
Dawkins, and others. On the contrary, the writer is entirely in agree- 
ment with E. Hang, E. Koken, A. Penck, and others, who contend 
that the beginning of the First Glacial Stage coincides with the 
beginning of the Pleistocene. This view is supported by weighty 
palseontologic facts. A careful study of the faunas found in de- 
posits belonging to the disputed boundary between Pliocene and 
Pleistocene shows that the Pliocene genera were gradually dis- 
appearing, while new types of Asiatic origin came to constitute the 
larger portion of the fauna. Among these new genera were Elephas, 
EquuSf and Bos. These new types^ appeared very suddenly, and 
their triumphant entry Justifies a division between two geologic 
stages, and serves to characterize a new epoch. 

We have seen that the tundra was uniformly carpeted with grass 
and shrubs and occasional sparse and stunted forests which, during 
each glacial stage, covered those areas of central and western 
Europe that remained free of ice. In view of the scanty resources of 
the tundra, the number of animals living there was large ; and, 
since a fauna must depend very closely upon the flora and the 
climate, it is not surprising to find a typically Arctic circumpolar 
fauna in an environment with an equally Arctic flora. The fauna 
of central Europe during the Glacial Epoch was characterized by 
two ^^eold^’ groups, closely related to each other and at present 
separated by a vast extent of territory. One of these groups com- 

2 Tiie genera Bquus, Camelus, Bison, EemiboSy LeptoboSj s.iid appear 
for the first time in the upper levels of the Siwalik (Pliocene), at the foot of 
the Himalayas in India. The genus iSte^odon, which presents a transitional 
stage from the mastodons to Mleplias Sind Buelephas, appears to belong to the 
same level. These facts are sufficient ground for considering India the original 
seat of the true horses, oxen, and elephants. 

It seems unnecessary to emphasize the fact that in natural history there can 
be no hard and fast limits, and that, therefore, our palseontologic divisions 
must also, of necessity, be somewhat artificial. 
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prises animals .of the Arctic regions which were driven southward 
by, the great northern ice-sheet: the other consists of Alpine animals 
■which .were driven down to the plains hy the huge glaciers covering,, 
the mountains. Thi.s Arctic- Alpine fauna of the tnndras is evidenced 
by many fossil remains and includes the following forms : 

Typical Arctic Forms 

Lemming (banded and Obi iemnodngs) My odes lemnus Collet (M. t or qua- 

tus and M. ohensis) 

Arctic fox Cams lagopus L. 

Beindeer Bangifer tarandus L. 

Musk ox Ombos mosehatm Blainville 

Wolverine (glutton) Gulo borealis Nilsson 

The distribution of the reindeer during the glacial stages is ex- 
ceedingly significant. It is found throughout Europe — ^western, 
central, and eastern. Its extreme southern limit extends to the 
Cantabrian coast and the province of Gerona in Spain, and to the 
Bine Coast in the south of Prance (Mentone), but it did not pass 
beyond the plain of the Po. East of the Alps it penetrated as far 
as Krain (Laibach), being halted at the northern bank of the 
Danube and at the Black Sea (Figure 10) . 

E. Harle has demonstrated the presence of the lemming and 
musk ox in Dordogne, which appears to have been the southwestern 
limit for these species. Their remains have also been found in Dor- 
dogne associated with the seal (Phoca fcetida and Phoca green- 
landica). 

It is, therefore, not at all surprising that at the Spanish site of 
Cueto de la Mina, Asturias, two molluscs typical of northern waters 
have been found — ^namely, Cyprina islandica and Pecten islandicus, 
which were doubtless gathered by Pleistocene man upon that same 
Cantabrian coast. 

Typical Alpihe Forms 
Ibex Capra ihesoh. 

Chamois- Gapella rupicapra Blasius 

Alpine marmot Arctomys marmotta Blasius 

Arctic hare Lepus variaMUs BbII&s 

The ancient area of distribution for the chamois and ibex does 
not include England or northern Germany, or, generally speaking, 
any part of northern Europe, being limited in the east to central 
Europe and the neighborhood of lofty mountain ranges. 

There are many deposits which contain this Arctic- Alpine fauna, 
but, not to be too prolix, we will cite only a few of the most typical. 
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. 1. Tile 'cave of Kesslerloch, near Schaffiiausen'in northern Switzerland^ 
eontaining a deposit with. Magdalenian industry. 

Prom tlie faiina (according to Eiitimeyer and Hescheler) we cite the 
most important.® 


Felis spelcea 

rare 

Felis manul 


Felis lynx 

rare 

Canis lupus 

frequent 

"^Canis lagopus 

frequent 

*Gulo borealis 


Ursus arctos 

very rare 

*Lepus variabilis 

very frequent 

Lepus timidus 

rare 

^Aretomys narmotta 

frequent 

Spermophilus rufescens 

frequent 

"^Myodes torquatus 

rare 

Elephas primigenius 

rare 

Bhinoeeros ticJiorhinus 

rare 

Equus ca b alius 

frequent 

Equus hemionus 


*Bangifer tarandus 

very frequent 

Gervus elaphus 

rare 

Cervus capreolus 

rare 

*Capella rupicapra 


* Capra ibex 


*Ovibos moschatus 

very rare 

Bos primigenius 

rare 

Bos priscus 

rare 


2. The cave of Sirgenstein near SchelMingen, Wurtemberg. Panna 



according to E. Koken. 

c Late Pleistocene deposits. 

Elephas primigenius 

^Bangifer tarandiis very frequent 

Equus eahallus very frequent 

Ursus spelceus very frequent 

* Capra ibex 
^Canis lag opus 
"^Lepus variabilis 

In the upper half Lagomys pusillus is of frequent occurrence, associated 
with Late Magdalenian industry. In the lower half there are very abundant 
remains of Myodes torquatus with Early Magdalenian industry. 

3 The less important species are omitted. The same usage will be followed in 
subsequent faunal lists. Species marked with an asterisk are the most typical. 
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h Middle levels— Pleistoeene deposits. 

Elephas primigenius 
EMnoceros tiehorhinus 
Equus cab alius 
Bison priscus 
Felis spelma 
TJrsus spelmus 
Mgcena spelcea 
"^Canis lagopus 
^Bangifer tarandus 
Cervus elaphus 
Cervus megaceros 
’^Lepus variabilis 
Antilope saiga 
’^Capella rupicapra 
‘^Capm ibex 
^Gulo borealis 

Associated with Proto- Solutrean and Aurignacian industry. At the base 
•a sterile layer with abundant remains of My odes torquatus and M. obensis. 

a Lower levels— Pleistocene deposits. 

Ursus spelmis frequent 

^Mangifer tarandus frequent 

Equus caballm frequent 

Elephas primigenius 
Bison priscus 
* Capra ibex 
Ganis lupus 
^Canis lagopus 
’^Lepus variabilis 

My odes lemnus very rare 

Associated with Mousterian industry, both late and primitive, 

3. The cave of Sipka near Stramberg in northern Moravia. Fauna ac- 
cording to K. Maska. 

b Upper levels with Magdalenian industry. 

Ursus arctos 

^Eangifer tarandus frequent 

Equus caballus 
Elephas primigenius 
Ehinoceros tiehorhinus 
My odes torquatus frequent 

Lagomys pusillus 
Cpermophilus rufeseens 
Bos priscus 
Cervus alces 
^Canis lagopus 
^Lepus variahilis 
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a Lower levels with Mousterian industry. 

Felis spelma 
Felis pardus 
Hycena spelcea 
Cuon etiropceus 
Ursus spelceus 
Ursus arctos 
^Gulo borealis 
^Arctomys marmotta 
^Myodes lemnus 
Bos primigenius 
Bos prisms 
^Capella rupiaapra 
*Eangifer tarandus 
Equus cahallus 
Eleplias primigenius 
Bhinoceros tichorhims 

The tundra phase is followed by a cold steppe phase, with the 
loess as its typical deposit In the steppes of Asia at the present 
time the terrible winter storms with heavy snow cause the death of 
hundreds of thousands of animals. Subsequently, as the abrupt 
seasonal changes of climate ensue, their bodies are covered by the 
loess transported by the windstorms of spring and autumn. It is 
thus easy to see why such abundant fossil remains are found in the 
loess of the Glacial Epoch. 

A careful study of these remains shows that all the animals of 
the tundra lived also throughout the cold steppe phase. This mix- 
ture is not surprising when one considers that in nature two suc- 
cessive climatic and faunal phases are not sharply separated, but 
the transition is gradual and almost imperceptible. Nevertheless, it 
may be noted that the musk ox and lemming are of much rarer 
occurrence in the typical steppe, while at the same time new forms 
appear which are never found in the tundra and are also absent 
from the forest. 

Typical Steppe Forms^ 

Great jerboa Alactaga jaculus B&ll&s 

SpermopMle SpermopMlus eitillus Blasiiis 

Eufous spermophile SpermopMlus rufescens Keys and Blasius 

Steppe marmot Arctomys (Ochotona) bobac Blasins 

Tailless hare Lagomys pusillus BbIIsls 

Saiga antelope Saiga tartarica Pallas 

4 Tbe center of distribution for this fauna was in eastern Europe, embracing 
the south Eussian, Aralo-Caspian region lying between the Dniester and Don 
rivers and the Black Sea. 
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During the . steppe phase .the woolly elephant .or mammoth {Ele- 
fhas.primigenim. Pallas, Figure. 19, c) attained its maximum pre- 
dominance, and also the woolly rhinoeeros {Bhimceros ticJiorliinus 
CuTier, Figure 12). 

The mammoth lived in almost all of Europe except the far north, 
its range extending southward as far as the Cantabrian coast and 
the province of Gerona in northern Spain, and also to the environs 
of Eome in central Italy, the northern Balkan regions, and the south 
shore of the Black Sea (Anatolia and the region south of the Cau- 
casus). 

The mammoth was a typical northern species, being marvelously 
protected from cold b)^ its woolly coat. Its constant companion was 
the woolly rhinoceros, which was absent only in Italy, Remains of 
the Saiga antelope are found throughout central Europe and west- 
ward as far as Lot-et-Garonne, France, and the valley of the Thames, 
England. Very typical were the steppe horse and the kiang, or 
Asiatic wild ass (Eqmis hemiomis) ; while less abundant were the 
wild cattle (Bds primigenius) and bison {Bos priscus), the stag or 
red deer (Cervus elaphus), the wapiti (Gerviis canadensis)^ the 
maral deer {Cervus maral), the Siberian fallow deer {Cervus pygar-^ 
gus)y and the steppe porcupine {Ilystrix hirsutirostris). 

Of the many Palseolithic loess stations in the open in Europe the 
following may be mentioned : 

1. Loess deposit at Thiede near Brunswick, with Aurignacian industry. 
Fauna according to A. Nehring. 

*Equus eahallm 
*Elephas primigenius 
*MMnoceros tichorhinus 
*Alactaga jaculus 
*Lagomys pusillus 
^Spermophilus rufeseens 
Felis spelcea 
Mymna spelcsa 
Cervus megaceros 
^tCamslagopm 
tEangifer tarandus 
XMyodes lemnus 
XLepus variahilis 
XOvibos moschatus 

2. Loess station in the open at Pfedmost, Moravia, site of the Soiiitrean 
^^Mammoth Hunters,” Fauna, according to Maska. , 

5 Fauna marked with double dagger are found at the base of the deposit. 


( 
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*Elephas primigenius 

very frequent 

Cams lagopus 

very frequent 

Cams lupus 

very frequent 

Lepus variahilis 

very frequent 

Bangifer tarandus 

very frequent 

*Equus caballus 

very frequent 

Gulo borealis 

very frequent 

TJrsus arctos 

frequent 

Felis spelcea 

frequent 

Canis vulpes 

frequent 

Bos primigenius 

rare 

Bos prisons 

rare 

* Bhinoceros tichorhinus 

rare 

Ovibos moschatus 

rare 

Myodes torquatus 

very rare 

Cervus alces 

very rare 

Capra ibex 

very rare 

Castor fiber 

very rare 

Felis pardus 

very rare 


The character of the cold fauna of Pfedmost is unquestionably due to 
the inland situation of this celebrated deposit. 

The faunal lists cited above belong to the fourth or final glacia- 
tion, and to its cold post-glacial phases, and therefore represent the 
most recent glacial fauna.^ 

Little is known of the Third Glacial Stage. Gutz wilier and Miihl- 
berg have remarked the presence of Elephas primigenius, Bangifer 
iaranduSf and Cervm elaphus in the Riss gravels of Switzerland. 
Of the same age is the ^‘Mammoth Loam^’ of Cannstatt, near Stutt- 
gart, Wurtemberg. The geologic age of this loam has been deter- 
mined in masterly fashion by B. Koken. It contains remains of 
Elephas primigenkis, Bhinoceros tichorhinuSy Bos primigeniiiSy 
Cervus elaphusy Gervus megaceros germanicey Bangifer taranduSy 
Equus caballus, and XJrsus spelceus. 

It would seem that a part of the fauna of the Forest Bed of 
Cromer, England, belongs to the same period. According to E. T. 
Newton the following species are found there : Hippopotamus major, 
Elephas irogontherii (not E, meridionalis) , Machairodus 8p,y Equus 
stenoniSy and others, apparently with an intermixture of other 
faunal elements, such as Gulo luscuSy Ovibos moschatusy and others. 

0As explained later (Chapter VIII), it is impossible to assign the Mous- 
terian to the Third Glacial Stage, in which case the lower levels of Sirgenstein, 
Sipka, and others would date back to the Biss, If this opinion were Justified — 
which we do not admit — ^we would have for the third glaciation a very ample 
faunal list, difi;ermg in no particular from that of the fourth. 
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TJae warm : famia agrees well with., that of the Second .Interglacial 
Stage, and .eonsecinently the cold elements would correspond to the 
following Third .Glacial Stage. Of the same age, or. perhaps still 
older, is the Bangifer tarmidus of Steinheiin on the Murr, and. the. 
Prmombos priseus of^Prankenhausen in Thuringia. In the lower 
gravels of Siissenborn, near Weimar, from eight to ten meters below 
the surf ace, W. Soergel came upon remains of Bangifer cfr. tarandm^ 
which may probably be attributed to the Second Glacial Stage. 
These gravels were doubtless deposited previous to the maximum 
glaciation of Scandinavia, which covered that region with ice. 

Glancing at the faunal lists already given and at those following, 
it will be noted that a number of species are common to both the 
warm and the cold climate. These species consist either of those 
that are easily adaptable, or those that flourish indifferently in a 
cold or warm environment. Among the most frequently occurring 
forms are the carnivores — ^the cave bear {Ursus spelmns, Figure 
14), cave lion {Felts spelcea, Figure 15), cave hyena {Hymna 
spelma), leopard {Felts pardus)^ lynx {Felis lynx), wildcat {Felis 
catus ferns), wmlf {Cams lupus), io-s. {Ganis vulpes), and cyon 
{Cuon europmus). Of common occurrence also are a number of 
Cervidse, including the giant deer {Cervus megaceros, also known 
as 0. euryceros or G, hibernicus) , stag (C. elaphus), and moose 
{Alces palmatus or C. aloes). The Equidse are represented by the 
horse {Equus caballus), both forest and Celtic types; and the 
Bovidse by the wild ox {Bos primigenius) and bison {Bos priseus, 
Figure 17). In addition there are the otter {Lutra vulgaris) , heSL-ver 
{Castor fiber), and othei'S. In the Lower Pleistocene many of these 
species are represented by their more primitive ancestral forms. 

The frequent occurrence of roe deer, wild hoar, bear, rabbit, wild 
cattle, and bison {Cervus capreolus, Bus scrofa ferus, Ursus aretos, 
Lepus cuniculus, Bos primigenius, and Bos priseus) indicates a mild 
climate, intermediate between the extremes of glacial and inter- 
glacial times. 

It has been shown that the interglacial stages were characterized 
by warm forest phases, such as are typically represented by the flora 
of Celle-sous-Moret and Hotting (p. 380). At these times the climate 
vras much warmer than at present, but, nevertheless, there is no very 
strong reason to assume that all of Europe was then covered by an 
impenetrable forest. The forests alternated with districts of bush 
and meadow, and it is probable that warm steppes extended over 
large areas." ... ' 

Convincing evidence for the warm interglacial stages is afforded 
by the presence of certain molluscs, such m Zonites acieformis, Palu- 
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dina diluvianay Corhicula fluminaliSy and also by similar typical 
forms in the fauna of northern Germany, which includes 

Tapes aureus var. eemensis Nordm., Oastrana fragilis^ Lucina di- 
varicata^ and Haminea navicula. 

The presence of mammals characteristic of a warm environment 
- — monkeys, hippopotamuses, rhinoceroses, and hairless elephants— 
is further confirmation of the existence of a warm climate. 

The elephants, as already shown, are of Asiatic origin. They are 
divided into two groups. 

. Europe ■ India ' 

Mepkas primigemtiB Ulephas indieus 

U, trogontherii U, antupms = jS7. namadicus 


B. meridionalis = B, hysudricus 


B. planifrons (PlioQejie) 

Stegodon sp. 

Ancestral tree of Enrasiatie elephants, according to W. Soergel. 

According to W. Soergel, the elephants of the European Pleisto- 
cene show four phases of evolution, as follows: 

1. and its variants 

2. B. trogontherii meridiomlk 
B. antiquns 

Intermediate forms — B, nesti and others 

3. B, trogontherii primigemus^ a steppe form 
B. iniermedius 

B, antiquns 

4. E, primigeniuSf a cold steppe form 
B . intermedins 

The phyletic origin of the African elephant {E. africanus) is 
traced back to forms closely related to Stegodon homhifrons. 
Among the rhinoceroses the Etruscan rhinoceros {B. etruscus^ 
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with J?. EundsheimensiS' a variant), is, probably derived from the 
Tertiary .species B, schleiermacherif and is ancestral to the broad- 
nosed or Merck’s rhinoceros {K. merchii — synonyms, R, lepiorhinus 
B. megarMwm Ohristol), an animal which also shows pref- 
erence for a warm climate. The woolly rhinoceros {R, tichorhmas 
—synonyms, i?. wntiquiUMs Blumenb. or Atelodus antiquUaUs) 
appears to be related to B, brancoi of China. 

¥ery typical of the Early Pleistocene is the formidable saber- 
tooth tiger (Ilachmrodtis ciiUridens, crenaUdens, latidem), sub- 
sequently replaced by large Felidae with Felis arvernensis as their 
ancestral form. Prom this form F. leo is directly descended, while 
F. spelma represents an extinct latei'al branch (Figure 15). Eemains 
of Machairod'iis have been discovered not only in western Europe, 
but also, very recently, in Early Plei^stoeene deposits of central 
Europe— namely, at Himdsheim, Lower Austria; in the Stranska 
Cave near Brunn, Czeeho-Slovakia; and at Somlyo Mountain near 
Piispokfurdo, Hungary. 

The Early Pleistocene precursor of the African hyena {Hymna 
striata) is the hyena of Auvergne (H, arvernemis) , and of the same 
stock are JEf. antiqua, robusta, and prisca. Both H, intermedia^ the 
most ancient form, and S. brunea, the most recent, are limited in 
range to southern France. Another group of hyenas, with H. perrieri 
(H, topariensis) as their ancestral form, are the cave hyena and the 
spotted hyena {E. spelma and H. crocuta). (Figure 18, p. 60.) 

The hears of the Pleistocene are all derived from Ursus etruscns, 
of which the hear of Auvergne {U. arvernensis) is a small variant. 
One group is that of TJ. arctos; the other evolves through Deninger ’s 
bear {V. deningeri) to the cave bear {U. spelmiis), nQw extinct. 

The most ancient form among the Pleistocene Canidse is Canis 
neschersensis^ associated with which are found the species C. lupus 
and C. viilpeSf identical with forms of the present day. It may be 
supposed that C, lag opus entered Europe with an Arctic fauna from 
Asia. 

The Cervidse are divided into many species and varieties — ^some 
ancient, others recent — of which the giant deer and the moose 
{Cervus megaceros and Alces latifronSf precursor of A. palmatus) 
certainly lived by preference in open country free from dense 

forests... 

The same was true of the Bquidse, which are monophyletic in 
origin and have 3io direct relation to The two representa- 

tives of the Bovidai, the wild ox and bison (Bos primigenius and 
Bos priscus), still existed in Europe in recent geologic times. 

The African hippopotamus (Hippopotamus amphibius — sjmo- 
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nyms, IT. majo?' Owen, H. ampJiibiiis Falconer) during the Glacial 
Epoch was distributed throughout the Mediterranean region with 
the exception of the Balkans. It extended from Africa by way of 
Tunis and Sicily into Italy, Spain, Prance, and southern England, 
and remains have also been found on the east bank of the Rhine at 
one site only, that of Mosbach-Biebrich near Wiesbaden. 

Very similar is the area of distribution for the southern elephant 
(Elephas meridional-is) , In western Europe it seems to have pene- 
trated no further than the Rhine, and in the southeast of Europe its 
northern limit was the region of the Black Sea (Rumania, basin of 
the river Kuban, north of the Caucasus). 

The straight-tusked or ancient elephant {Elephas antiqims) was 
another species common to the Mediterranean zone and also to 
western and central Europe, penetrating as far north as Antwerp, 
Berlin, and Warsaw. To the southeast the northern limit of its range 
was the northern shores of the Black Sea (Bessarabia) and the 
region of the lower Danube (Figure 19). The distribution of 
Rhinoceros merckii was almost identical. 

Remains of E. antiquus — both large and dwarf forms — are also 
found in a number of the Mediterranean islands, such as Sardinia, 
Sicily, Malta, ^ Crete, and Cyprus. 

E, trogontherii was, on the contrary, a species of more northern 
and continental habitat. The true '‘type^^ is limited to southern 
Russia, Germany, and England. Occasionally dwarf forms are 
found. It is of rare occurrence in France, and seems to have been 
completely lacking in Spain, Italy, and the Balkans. 

The elasmotliere {Elasmoiherium sibiricum Fischer), a pachy- 
derm adapted to exclusively herbivorous diet, occupies a unique 
position. It is related to the Rhinoceros type, and has been found 
in the Pleistocene of the Rhine and of southern Russia as far as the 
lower Volga and the Kirghiz steppes. Aecording to A. Borissiak 
(1914) its occurrence in Siberia is doubtful. 

Monkeys are represented in northern Italy by Macacus 'floren-, 
tinns and if. mmnius, in southern Prance by M. tolosanus^ in Wiir- 
temberg by if. {Inuus) suevicuSy in Hungary (at Csarnota, Ba- 
ranya) by Macacus, nov. sp., in England by if. pliocenus of the 
Pleistocene ^doam^’ of Grays, Essex, and in Sardinia by a Macacus 
of oriental type. 

An authoritative classification of the numerous deposits with 
typically warm fauna has not yet been made. It has been hindered 
by the many divergences which have arisen in the attempt to define 

7 Three species are found in Malta — Elephas antiquus, E, melitensis, and 
E, mnaidrensis. 
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the division between Pleistocene and Pliocene (p* 382), The diffi- 
culty is increased by the fact that very few of the deposits occur in 
direct contact with glacial deposits. Nevertheless, in agreement wdth, 
E. Koken and B. Hang, we are able to distingiiisii three principal 
faxinal groups along general lines. Prom their composition these 
groups certainly correspond to diffierent ages, and very probably® to 
the three interglacial stages. 

The Early Pleistocene fauna, or '^post-Piioeene'’ group, corre- 
sponds in part to the pre-glacial phase, but chiefly to the First 
Interglacial Stage, being a Pleistocene fauna with Pliocene sur- 
vivals. ' 

Pliocene mrvivalB— Mastodon horsoni, 21astodon arvenensis^ 
Tapirus arvernensiSf Ilipparion(^) . 

Appearance of Elephas nieridionalis (type),** Eqmis {E. steno- 
nis), and Bos, 

CuIminatiBg phase of 3iacac?ns‘, Felis arvcrnensis, Hymna per- 
rieriy Rhinoceros etnisctis, Ursiis etrusciis. 

This phase corresponds with E. Hang’s phases of Villefranche 
and Saint-Prest, with the marine Calabrian of M. Gignoux, and with 
the first two phases of the Early Pleistocene according to E. Koken. 
The following faunas are typical of this group : 

Yal d Arno, Italy. 

Fauna according to C. J. Forsyth-Major. 

Macacus florentinus 
M, amonius 
Felis issiodorensis 
F, arvernensis 
Canis etrusetis 
C. faleoneri 
Vrsus etruseus 
Hycena perrleri 
H. arvernensis 
Mmhairodus megantJiereon 
3L cultridens 

Eqmis stenonis {^E, sivalensis) 

8 It is necessary to eliminate from consideration all deposits in which there 
is a eomhination of warm and cold fauna. In most siich eases it is not difficult 
to show', from the state of preservation of the two heterogeneous elements, that 
there has been a later admixture. 

0 Certain authors have recently reported the occurrence of remains of Elephas 
'plmiifrons Fale. in Bessarabia and at Bdbermannsdorf near Vienna. But this 
species — as W. Soergel has shown----does not occur in Europe, and the dis- 
coveries named belong to E, meridionaUs, (Boergel, W.; Das vermeintliehe Vor- 
kommen von Elephas planifrona Fale. in ISfieder-osterreieh. Zeitschr, fur Paldon- 
ialogief vol. li, Berlin, 1915.) 
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^Mastodon horsoni 
^Mastodon arvernemis 
^Elephas meridionalis 
*Tapirus arvernensis 
Rhinoceros etruscm 
Hippopotamus major 
Sus giganteus 
Bos {bibos) etrusem 
Leptohos Strom 

Cervus dicranios (={7. sedgwicki) 
C, ctenoides 
C, perrieri 
C, etueriarium 
Palceoreas Montis Car oU 
Castor rosincB 
C, plicidens 
Hystrix sp. 

Mosbaeli, near Wiesbaden, Germany. 

(W. von Reichenau and W. Soergel.) 

Low level (p. 396). 

^Mastodon arvernensis 
*Elephas meridtonalis 
Trogontherium cuvieri 
Equus St enonis 
Hippopotamus major 
TJ rsus arvernensis 
Rhinoceros etruscm 

Grozas, near Yals, Haute-Loire, France. 

' (A. Lanrent and Broquin.) 

^Mastodon arvernensis 
horsoni 

*Elephas meridionalis 

Perrier, near Issoire, Puy-de-Dome, France. 

(C. Deperel) 

Castor plicidens 
Ur sus arvernensis 
Hycena perrieri 
H. arvernensis 
Canis megamastoides 
Machairodus crenatidens 
^Hipparion 
Equus st enonis 
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*Tapirus arvernensis 
EMnoeeros etrusem 
Gmella horhonica 
G. julieni 

Palceoreas torPieornis 
Germs perrieri 
C. cusamis 
C. ardeus 
Bos elatus 

"^Mastodon arvernensis 
*Elephas meridiomUs{ %) 

Sands of Chagny, 8a6ne-et-Loire, Prance, 

(C.Dep^rei) 

Castor issiodorensis 
Ursm arvernensis 
Kycena perrieri 
Machairodus crenatidens 
Equus stenonis 
*Tapirus arvernensis 
Rhinoceros etruscus 
Bos elatus 
Gazella hurgundina 
Cervus pardinensis 
C , etueriarium 
0, douvillei 
Capreolus cusanus 
^Mastodon arvernensis 
borsoni 

*Elephas meridionalis 

Saint-Prest, near Chartres, Eure-et-Loir, Prance. 

Trogontheriwm cuvieri 
Equus stenonis 
Rhinoceros sp. 

Hippopotamus major 
Cervus carnutorum 
^Elephas meridionalis 

With this deposit may be compared the “Mastodon Sands of 
Puy, Auvergne, with Mastodon arvernensis, M, borsoni, Tapirus 
arvernensis, Rhinoceros etruscus, Palmoreas torticornis, ete. ; also 
the fauna found in the alluvial deposits lying below the basalts of 
Sainzelles, Puy-de-Dome, with ElepKas meridionalis and Rhinoceros 
etruscus; and the faunas of Durfort (p. 381), of the lignites of Leffe 
(p. 381), of Tegelen (p. 381)vand many others. 
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Norwich Crag, eastern England. 

(E. T. Newton.) 

Trogontherium cuvieri 
Equus stenonis 
Gazella anglica 
Cervus carnutorum 

* Mastodon arvernensis 
^Elephas meridionalis 

The greater part of the fresh water molluscs belong to recent 
species. 

Doveholes, near Buxton, Derbyshire, England. 

(Boyd Dawkins.) 

MacJiairodus crenatidens 
SycBna sp. 

* Mastodon arvernensis 
*Elephas meridionalis 

MMnoceros etruscus 
Equus stenonis 
Cervus etueriarium 

The Middle Pleistocene fauna of the Second Interglacial Stage — 
with Elephas trogontherii — ^is characterized as follows : 

Culminating phase of Elephas trogontherii; earliest stage of E, 
antiqiius and Rhinoceros merchii. 

First appearance of TJrsus deningeri^ Felis spelcea, Hymna striata, 
and Cervus megaceros. 

Extinction of Rhinoceros etruscus, Equus stenonis, Hymna arver- 
nensis, Ursus arvernensis, Machairodus, Macacus, This belongs to 
the ' ' Cromer ’ ’ phase of E. Haug. 

Mosbaeh, near Wiesbaden, Germany. 

(W. von Eeiehenau and W. Soergel.) 

Middle level (p. 394). 

"^Elephas trogontherii (frequent) 

* Elephas antiquus 
Equus mosbachensis 
Equus stenonis 
Alces latifrons 
Cervus elaphus 

C, eapreohts 
*Ursus deningeri 
U. arvernensis (1) 

*Felis spelcea 
Rhinoceros etruscus 
^Rhinoceros merchii 
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LyneJius issiodorensis 
Castor fiber 
Cams neschersensis 
Hymna arventemis 
Hippopotamus major {’I) 

Upper level. 

Elephas trogontlierii primi genius 

Sands of Mauer, near Heidelberg, Baden, Germany. 

(0. Schotensack and A. Wnrm.) 

* Elephas antiquus (frequent) 

EJiinoceros etriiscus (frequent) 

Cervus elapJms (frequent) 

Alces latifrons 

Cervus capreoliis 
Bison priscus (frequent) 

Eqmis stenonis (rare) 

E. moshachensis (rare) 

Ursus arvernensis 

*17. deningeri 

*Felis leo fossilis (=spelcBa) 
jP. pardiis 

F. catus 

Cams neschersensis 
Sus scrofa priscus 
Castor fiber 

Siissenborn, near Weimar, Germany. 

(E. Wiist and W. Soergel.) 

* Elephas trogonth erii'^^ 

Ehinoceros etruscus 
Ehinoceros sp. 

Equus silssenbornensis 
E, efr. germanieus 

Bison priscus var, sussenbornensis 
Bison sp. 

Leptohosifi) sp. 

Cervus elaphus trogontlierii 
^Cervus euryceros 
Cervus capreolus 
Cervus sp* 

Alces latifrons 
Castor fiber 
Ursus sp. ■ ; , 

10 According to W. Soergel Blepfms meridionalis and Elephas primigenius are 
not found in tMs deposit. 
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Steinheim on the Murr, Wiirteniberg. 

(W. SoergeL) 

Lower complex, 

*Elephas trogontherii 
antiquus 

^Rhinoceros merekii 
Cervm elaphus 
*C, megaceros germanice 
Equus cfr, germanicus 
Bison priscus 

Upper complex. 

Elephas primigenius 
Rhinoceros tichorhinus 
Ursus spelceus 
Equus germanicus 
Bos primigenius 
Megaceros germanm 

Abbeville, Somme, France, 

(V. Commont.) 

’^Elephas (meridionalis) trogontherii 
*E. antiquus 
Hippopotamus major 
Rhinoceros etruscus 
*R. merekii 

R.leptorhinus H.O,) 

Machairodus 
Cervus solilhacus 
C, somonensis 
Equus stenonis 

Soiilhac, near Blanzae, Haiite-Loire, France. 
(M. Boule.) 

* Elephas cfr. meridionalis'^^ 
^Rhinoceros merekii 
Hippopotamus amphibius 
Cervus elaphus 
C. intermedius 
C, solilhacus 
Hama somonensis 


11 Probably Elephas trogontherii (H.O.). 
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Breeeias witli warm famia at Montmaurin, ' Es-Tali.ens, and Montsaixnes in 

sontiiern France. 

(E. Harle and M. Boule.) 

* Rhinoceros merchii 
Machairodus latidem 
^Hymna striata 
II. fusea 

Macacus tolosanus 
Mystrix major 

To this group belongs the warm fauna of the '‘'Forest Bed of 
Cromer/’ England (p. 388), and other forms. 

The Late Pleistocene fauna of the Third Interglacial Stage — late 
phase of Elephas antiqmis — is characterized as follows: 

Last appearance of Elephas antiqmis^ Ehinoceros merchi% and 
Hippopotamus major. 

Frequent occurrence of TJrsus spelmus, Felis spelmaj Hymna 
spelma, and Cervtis megaceros. 

This phase corresponds to the "Ghellean” of E. Haug — according 
to him the Third Interglacial Stage. 

From their stratigraphy there can be no doubt that the following 
deposits in Switzerland belong to the Third Interglacial Stage: 
Fiurlingen, near Schaffhausen, with remains of Rhinoceros mercMi; 
and the coal pits of Diimten in the canton of Zurich, with remains 
of Elephas antiqmis and Ehinoceros merchii, which were covered 
by moraines of the Fourth Q-lacial Stage, 

Grotte da Prince, northern Italy, near Mentone, 

(M. Boule.) 

Lower levels. 

Lepus euniculus 
Ursus aret os 
TJ.spelmm 
Hycena spel^a 
Felis pardus 
F. leo 

Eqtms diT. stenonis 
E. cahallus 
^Rhinoceros merehii 
Hippopotamus major 
Sus scrofa 
Germs elaphm 
C. capreolm 
C. (dama) somomensis 
Capra ibex (rare) 
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Capella rupicapra 
Bos primigenius ox prisms 
^Elephas antiquus 

Tuffs of Burgtonna and Graefentonnaj near Gotlia, Germany. 
*Elephas antiquus 
^Bhinoceros merchii 
Felis spelcea 
Hyoena spelcea 
Cervus euryeeros 
TJrsus cfr. arctos 

^^Chellean” gravels of the Seine, Paris. 

TrogontJierium cuvieri 
Hycena spelcea 
Ursus spelceus 
Eguus cdballus 
*ItMnoeeros merckii 
*Elephas antiquus 

* Hippopotamus major 

^^Chellean” gravels of the Thames Valley, England. 

Corhieula fluminalis 
TJnio litoralis 
*Elephas antiquus 

* Hippopotamus major 

Lack of space prevents giving any detailed account of the Pleisto- 
cene fauna in other continents. Northern Africa is of especial in- 
terest as regards zoogeography on account of the relations of its 
fauna to that of Europe. 

In the neighborhood of Constantine P. Thomas has distinguished 
three snccessive levels, as follows : 

a Plnvio-lacnstrine deposits with Elephas meridionalis, Hip- 
parion gracile^ Equus stenonis^ Hippopotamus Mpponensis^ Buhalus 
antiquus^ Palmoreas gaudry% Gynocephalus atlanticus^ etc. 

h Alluvial deposits of the high levels with Equus stenonis^ Hip- 
popotamus amphibius, Bos primigenius^ etc. 

c Alluvial deposits of the low levels with Elephas atlanticus^ 
Equus africanuSy Hippopotamus amphibiuSy Gamelus sp., etc. 

Other deposits contained remains of Felis antiqua, Hycena mil- 
gariSy Ursus libycusy Ganis aureuSy Gamelus dromeclariuSy Mctstodon 
borsoniy Elephas jolensis, Elephas dfrioanuSy Macacus proimmSy etc. 

A part of this fauna still survives in the South. Only the genus 
Ursus has completely disappeared from Africa. 

In Asia the various caves of Lebanon, according to G. Ziimoffen, 
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afford 'the following' fauna: Ursus syriacus^ Felis spelmUf Eqims 
mhalhiSy Bhimceros tichorhimiSy Bison priscm^ and. . others., The 
.. Pleistocene fauna of the* island of Java is; treated later , (Chapter 
IX). Prom various deposits in 'China the ' folio wing havC' been re- 
.porte.d: Felis sp., llymna sinensis^ Equiis EMnoceros sinensis^ 
E, sim 2 }Ucidsns (approaching E, merckii), Tapirus sinemu, Elephas 
namadicus {^E, antiqmis) from the caves of Zetciman and Yun- 
nan, Rnd EMnoceros Uchorhinus, Elephas primigenius. Bos primi- 
geniusy Bos priscus from various loess deposits, according to M. 
Sehlosser. 

In America a different mammal fauna is found, which presents a 
combination of forms, at times in the highest degree extraordinary. 
The fauna of North America consists chiefly of species derived by 
migration from Asia, such as Elephas primigenius and very prob- 
ably Eangifer tarandiis, Ovihos moschatns, Cerviis aloes, Bos bison, 
Ursiis arctos, Castor fiber, and a number of large felinesl- In addi- 
tion to these species there is also a completely autochthonous fauna 
which includes Mastodon ohioticus and a number of independent 
species of Eqims cabalhis, Flatygonus, Erethizon dorsatum, T a- 
pirns, etc. 

We will exclude a third group, consisting of forms which mi- 
grated from South America, and which are found only in the 
southern part of North America, being entirely lacking in Canada. 
These are Edentates of the genera Megatherium, Mylodon, and 
Megalonyx, 

Thanks to the labors of H. P, Osborn, W. D. Matthew, B. Brown, 
E. D. Cope, and W. H. Dali it is possible to distinguish the three 
following groups : 

a Early Pleistocene : Mastodon miri ficus, M, amerieanus ; Elephas 
imperator, E. columbi; Hipparion; Equus excelsns, complicatus, 
fraternus, scotti, pacificits, occidentalism Tapirus; Gamelus ameri- 
canus, Eolomeniscus, Eschatius, Camelops; AntUocapra; Platy- 
gonus; Canis lupus; Bison occidentalis, B. alleni; Lutra; Castor; 
Microtus; Cynomys, Thomomys, Glyptotherium ; Megalonyx leidyi; 
Mylodon harlani, M, sodalis, etc. 

b Middle Pleistocene: Mastodon amerieanus; Elephas columbi; 
Tapirus amerieanus; Equus fraternus, peetinatus; Canis priscola- 
trans; Ursus amerieanus; Arctodus leidyi; Fells atrox; Smilodon 
mercieri, gracile; Mylohyus pennsylvanicus; Cervus canadensis; 
Aloes amerieanus; Odocoileus virginianus; Bison antiquus, lati~ 
frons; Erethizon dorsatum; 8 ciurus caUcinus; Lagomys; Lepus; 

MMnoceros^ Hippopotamus, Vrsus spelcms, and Hycena spelma are entirely 
lacking. 
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Microtus; Hesperomys; Megalonyoo jeffersoni; Mylodon karlmi; 
Megatherium. 

The maximum glaciation of North America took place during the 
Middle Pleistocene, which explains the extinction of numerous 
forms belonging to the early fauna, and the uiigration of others, 
such as the tapir, puma, and Camelida3, to South America. 

c Late Pleistocene: Ovibos moschatus; Bangifer tarandus; Ele- 
phas primigenius; Ursus americanus; Canis occidentalism vulpes; 
Procyon; Smilodontopsis troglodytes; Mylohyus; Odocoileus herni- 
onus, virginiunus ; Cervus canadensis; Symbos australis. 

Tapirs and Edentates were absent. 

The fauna of South America is chiefly known through the labors 
of F. Ameghino, B. Lehmann-Nitsche, C, Andrews, W. B. Scott, R. 
Lydekker, and H. Burmeister. 

The caverns of Lagoa Santa in the province of Minas Geraes, 
Brazil, have afforded, according to W. Lund, a rare admixture of 
species belonging to North and to South America. They include 
Megatherium, Scelidotherium, Megalonyx, Dasypus, Chlamydo- 
therium, Machairodus neogeeus, Felis protopanther, Gynmlurus, 
Canis, Ursus hrasiliensis — Mippidium neogceum, Tapirus ameri- 
canus— Dicotyles, Leptotherium, Aicchenia, Cervus, Antilope — 
Mastodon. 

The principal species from the deposits at Tarija, Bolivia, are 
the following : Megatherium, Scelidotherium, Glyptodon, Lestodon, 
Mylodon, Machairodus, Hippidium, Hydrochcertis, Myopotamus, 
Auchenia, Macrauchenia, Mastodon. 

Those species which were adaptable to a steppe climate reappear, 
for the most part, in the pampas of Argentina, which are of aeolian 
origin and are considered as the geologic equivalent of the Euro- 
pean loess. There some two hundred species are found which, taken 
all together, comprise the following: 

Marsupials — Didelphyidfe. Rodents — Crieetidse, Myocastoridae, 
Octodontidje, Yiscaccidae, Cavidse. Edentates— Megalonychidse, 
Megatheridge, Mylodontidse, Glyptodontidse, Selerocalyptidse, Dcedi- 
euridse, Chlamydotheridae, Tatusidce, Dasypodidge, Chlamydophori- 
d 80 . Carnivores — Ursidge (Arctotherium, Pararctotherium), GaniAm 
(Canis, Palmocyon, Dinocyops, Macrocyon), Mustelidge, Felidge 
(Felis, Smilodon). Typotheres — Hegetotheridse, Typotheridge. Toxo- 
donts — Toxodontidge, Perissodactyls — Squids (StereoMppus, Para- 
hipparion, Hipphaplus, Onohippidium, Nesohippidium, Hippidium, 
Eqims), Tapiridse (Tapirus), Macrauehenidse. Artiodactyls— Suid© 
(Histriodon, Catagonus, Tajassus), Camelida (Falmolama,^ L 
Protauchenia, Hemiauchenia, Stilauchenia, Mesolama, Eulamaops) , 
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Cervicte {Parmeros, Epieuryceros, OdocoileuSy Antifefj Hippo- 
camelus), Antilopid® (Platathermm) , Amblj^pods — Plieatodoii- 
tida3. ProboscidiaBs— Elepliantidse {Mastodo%)P^ 

A great niiiiiber of these families are still represented in the exist- 
ing fauna. 

In Australia the Pleistocene fauna, like that of the present time, 
occupies a unique position. According to R. Owen it includes the 
following : 

Monotremes — Echidna, Phalangers— Thylacoleoy Sthe- 
mtriis, Palorchestes, Wooibats — Phascolomys^ Notothernmi^ Dipro- 
todon. Dasyures — Easy unis, SarcophiluSf Thylachius, 

The causes responsible for the extinction of a great niimlier of 
Pleistocene species arc many and various. In many cases the cause, 
aside from climatic conditions, was unquestionably a hyperspeciali- 
zation and at the same time the beginning of degeneration. Of the 
European fauna the following did not disappear until the post- 
glacial stage: Ursus s%:>el(Bns, Hywna spelceay Felis spelma^ Cervus 
megaceros, ElepJias prhmgenius, and Ehmoceros tichorhinus, and 
earlier in the South than in the North. In no ease was Pleistocene 
man the destroyer’’ of this interesting fauna. 
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CHAPTER IV 

NOTES AND BIBLIOGRAPHY 

Note 1, p. 63. Science owes the first eonclnsive evidence of the exist- 
ence of Pleistocene man to J. Boneher de Crevecoenr de Perthes 
(1788-1868), who pursued his researches from 1839 on, chiefly in 
the alluvial deposits of Abbeville, aorthem France. 

The chronologic classification on page 63 was established by 
Gabriel de Mortillet (1821-1898), who based it chiefly upon the 
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results obtained by the excavations of E. Lartet The ^^Pre- 
Chellean’’ was established by V. Commont (1866-1918), and the 
^‘' Aurignaeian’’ by E. Cartailhac and H. Breuil. 

Note 2, p, 69, The matter of the certainty and importance of types 
of Palseolithic implements as forms characteristically typical o 
a special level is no longer open to question. The many discoveries 
made and the typical forms found almost all over Europe in recent 
times have justified the admission of the theory and closed the 
discussion in scientific circles. 

Note Sy p. 82. Loess with Acheulean industry was entirely absent at 
this site. The discovery might better have been called ^‘Pre- 
Mousterian^^ at least, and not “warm Mousterian.^' 

Note 4, p. 88. We cannot accept the “Strepyan"’ of A. Rutot (Chap- 
ter I, p. 8), but it seems probable that his “Mesvinian’^ corre- 
sponds to a very early Mousterian. 

The large ‘ ‘ poniards, swords, and maces ’ ’ to which he refers are 
mostly forgeries; others belong to the early Neolithic. None of 
these specimens was ever found by a competent witness, or in a 
deposit of established stratigraphic age. 

Note 5y p. 84. In southeastern Prance there are also a number of 
Mousterian deposits indicating the same warm climate during the 
same period, but not containing remains of hippopotamus, 
straight-tusked elephant, or Merck's rhinoceros. 

At the shelter of Olha near Cambo, Basses-Pyrenees, in south- 
western Prance, remains of Rhinoceros merckii have recently been 
discovered associated with a true Mousterian industry which must 
be considered as directly related to the “warm Mousterian" in 
the adjoining region of northern Spain. 
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CHAPTER Y 

NOTES AND BIBLIOGRAPHY 

Note i, p. 120, Belgium and England. The Solutrean in Belgium is 
sometimes referred to as ^^Magritian^’ (from the cave of Trou 
Magrite), the early Magdalenian as ^‘Goyetian^^ (from the cave 
of Goyet) , and, the Late Magdalenian as “Chaleuxian^’ (from the 
cave of Trou de Chaleux) . 

In England a Proto-Solutrean level is found in the cave of 
Paviland, Glamorganshire, Wales, and Solutrean deposits have 
been found in Kent’s Hole near Torquay, Devonshire, and in 
Robin Hood’s Hole and Church Hole, both near Cresswell, north- 
eastern Derbyshire. 

Note 2y p, 120, It should be noted that, according to certain indica- 
tions, it is not impossible that during the Pleistocene there was 
also in central Africa a center of Solutrean culture with large 
laurel-leaf points. This culture would be an evolution quite inde- 
pendent of Europe, but similar in development, and seems to have 
extended to the southern Sahara. The laurel-leaf points have a 
strong patina and are made of other material than the Neolithic 
implements of the same regions. 

Note p, 120, Kent’s Hole, Devonshire, and Church Hole and Robin 
Hood’s Hole near Cresswell, Derbyshire. Prom the last-named, 
Boyd Dawkins has described the figure of a horse incised on a 
piece of bone. Recently A. Smith Woodward has noted an incised 
drawing of the head of a horse on a fragment of rib. It was picked 
up in an old heap of quarry debris near the Bristol road, on the 
outskirts of Sherborne, Dorset. We too are of the opinion that this 
engraving is certainly of Magdalenian age. 

Note 4y p. 130. The eaves referred to are chiefly those of Gargas,. 
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Portal, md Foiit-de-Ganme iii southern France, and Castillo and 
Altamira in northern Spain. In the last-named region no /‘muti- 
lated fingers!^ are found. 

Note 5y p, ISO. This is shown both by the superposition of paintings 
of later date upon such hand silhouettes, and also by the dis- 
coveries at the rock shelter of Blanchard, Dordogne. Here hand 
silhouettes were found upon slabs of rock which had fallen from 
the wall during the Middle Aurignacian. These pictures of hands, 
therefore, are perhaps even older than this Aurignacian industry, 
but in any ease they fell during that period. 

Note p. 133. In central Europe Solutrean sepultures are more fre- 
quent. Among them are the sepulture at Briinn and the group 
sepulture at Pfedmost, Moravia (p. 297) ; and the Solutrean skele- 
ton of Neu-Essing, Bavaria. 
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CHAPTER YI 

NOTES AND BIBLIOGRAPHY 

Note 1, p. 147, Present mammal fauna of Spain according to A. 
Cabrera (1914). 

TJrsus arctos pyrenaicus Fischer 
Lutra lutra Linne 
Canis lupus signatus Cabrera 
Canis lupus deitanus Cabrera 
Vulpes vulpes silaceus Miller 
Felis silvestris Schreber 
Felis silvestris iartessia Miller 
Lynx par dellus Miller 
Phoca vitidina LinnS 
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Alomchus monachus llGvmunn 
Macma silvmus himiB 
Lepiis grmutensis UoBGnhm& 

Lepiis granatensis gallmcmis Mi^^^ 

Leptts eiiropmus pyremicus Hikheimer 
Oryctolagus cumctihis alginis Loehe 
Eupicapra pyrenaica Bonaparte 
Bupicapra pyrenaica parva Cabrera 
Capra pyrenaica Behinz 
Capra pyrenaica Victorm CBbrem 
Capra pyrenaica hispanica ScMmper 
Capra pyrenaica Uisiianica Pra;n§a 
Capreolus capreolii s canus Miller 
Capreolus capreolus decor us Cabrera 
Duma dama Linne 
Cervus elaphus Bolivari Cabrera 
Cervus elaphus IdspanicMsMilzliemier 
Siis scrofa iaUous 
Sus scrofa castilianus Tbomas 

'! 

There are also several representatives of the order Cetacea. 

Note p. 147. Late Pleistocene Pamia. 

Vrsus arcios Linne 
Vrsus spelceus Blum. 

Cants hipus Linne 
Canis mdpes Jjimie 
Eycena crocufa ErxL, van spekm 
Felis. leo LinnCj var. spelm 
Felis pardiishmne 

FeliscatuslAmie ' ^ 

Lynx pardellus M^er 

Equus 

Sus serofa hlmie 
■ Bos 

Bison \ 

Cervus capreolus Linne [ 

Cervus elaphus Linne I 

Cervus dama JjmM 5 

Cervus alces 
Cervus megaceros 
Bupicapra europma Cuv. 

Capra pyrenaica Cabrera 
Lepus cuniculns Linne 
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Note Sy pp. 147 and 179. In no respect do the elephant molars from 
Torraiba resemble those of the type of Elephas meridionalisy as 
will be seen at a glance by comparing thenx with those from Val- 
verde de Calatrava. Some specimens might be interpreted simply 
as very advanced mutations of this species, which, on the other 
hand, approach very closely to Elephas antiquiis. The majority 
of the molars are clearly characteristic of E, antiquus, in agree- 
ment with which is the fact stated by Harle that the tusks are 
almost all slender and that the curvature of most of them is 
limited to the same plane, both features being charactexistic of E, 
antiquus. 

Of the rhinoceros only a fragment of a molar was found at 
Torraiba, which is not sufficient proof to justify any reference to 
Bhinoceros etruscus. The horse of the same site shows archaic 
features, but is not 

Note 4, p. The proper name of the Corsican pika is Prolagus 
(Myolagus) corsicamis. It appeared in Corsica during the Late 
Tertiary, and continued there throughout the entire Pleistocene 
down to historic times, that is to say, about to the Roman period. 

Note 5, p. 150. No importance attaches to the presence of the ibex, 
which even yet is found in all parts of Spain. So far, the presence 
of the chamois is proved only by discoveries of bones found in the 
north, in the same region where it still lives. Duckworth’s indica- 
tions of the existence of the chamois in Gibraltar are very doubt- 
ful, since up to now only a single bone is known. Furthermore, 
during his excavations of 1910 to 1915, he encountered no faunal 
remains that were certainly of Pleistocene age. 

Note 6y p. 152. It is possible that the fragmentary remains of ante- 
lopes recently found at Cape Figari in Sardinia may have also 
belonged to a Myotragns. If this supposition should be confirmed 
the genus would have had a considerable distribution in the Medi- 
terraneon region, and would form a part of the ‘^Tyrrhenian 
Pleistocene Fauna” of Forsyth-Major, one of the most interesting 
members of which is the genus Prolagtis {Myolagus), 

The Pleistocene fauna of Corsica, where there was a consider- 
able glaciation, also contains, according to 0. J. Forsyth-Major, 
species chiefly resulting from the evolution of precursors from 
the Late Tertiary, such as Prolagus corsicanus, Rhagamys ortho- 
don, Gervns gazioti, TJrstis corsicanus, Ovis musimon, and others. 

In Sardinia an identical fauna is found {Prolagus sardus, 
Macacus sp., etc.). Nevertheless, the presence of a dwarf ele- 
phant indicates that the definite separation of this island took 
place in the Pleistocene. 

Sicily was also connected with the continent during the first 
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half of the Pleistocene, as is' shown by the presence' of the hippo* 
potaiiins, the southern elephant (at Grayitelli), and the stmiglit* 
tusked eiephant in both large and dwarf forms. 

, Much. more prolonged was. the union of the island of .Elba, with' 
Tuscany. Its fauna shows that aland bridge. still existed. -between 
the two in the latter half of 'the Pleistocene, as is shown by ' the 
presence of the cave bear, cave lion, lynx, Merck’s rhinoceros, 
hippopotamus, horse, wild boar, stag, and roe deer. 

Similar conclusions are reached in regard to the islands of 
Malta (with elephant and hippopotamus), Crete (with straight- 
tusked elephant), and Cyprus (with elephant and hippopotamns). 


In view of the extent and importance of the bibliography belong- 
ing to this chapter, the author has judged it best to give explicit page 
references, indicated by numbers in brackets. The reader will under- 
stand that space forbids citing a complete bibliography on the sub- 
ject, and therefore only a selection is given. 

The following abbreviations are used: 

B,8.H N, — Boletifi de la Beal Sociedad Espanola de Historia 
Natural (Madrid). 

TM,C,N,^ Ser. geol. — Trabajos del Museo Naeioml de Ciencias 
Naturales (Madrid), serie geologiea. 

GI,F.P— Common de Investigaciones Paleontologicas y Pre- 
Mstoricas (Madrid). 

(1) p. 138. 

Mallaoa, L. : Bxplicacion del Mapa Geoiogico de Espafia. T. vii 
(and last). Sistemas plioeeno, dbluvial y aluvial. Memoriae del 
Imt, geoL de Espana^ Madrid, 1911. 

(2) p.l38. 

Penck, A. : Studien iiber das Klima Spaniens wahrend der jiingeren 
Tertiarperiode imd der Dilnvialperiode. Zeitschr d. Oesell. /. 
Bd. xxix, Berlin, 1894. 

(3) p. 138. The most recent work on the subject is by 
Obermaier, H. : Die eiszeitliche Vergletseherung Spaniens. Peter- 

manns gepg, Mitt. f Gothsij ld2h 

(4) p.l39. 

Penck, A. : Die Eiszeit in den Pyrenaen. Mitt, d, Ver. /. Erdkunde^ 
Leipsic, 1883. 

(5) p.l40. 

Obermaier, H. : Estudio de los glaeiares de los Picos de Europa. 
T,M.G,N,y ser. geoL, num. 9, Madrid, 1914. 
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:(6) ,p. i4i. 

Halbfass/ W. : Der Castanedasee. A , Petermanns 3 IiU, y . Bd , liXy 

Aeagon/ P. : Lagos de la Region leonesa. ser. geoi, ndm.. 

, ; '5, Madrid, 1913. ■ . 

Taboada Tundidor, J. : El lago de San Martin de Castaneda, 
t. xiii, Madrid, 1913. 

(7) p. l42. 

Garandebl, J., and G6mez de Llarena : El glaeiarismo enater- 
nario en los Montes Ibericos. TM.G.N.^ ser. geoL, ntim. 22, Madrid, 
1918. 

Vicente/ M. : Notas geologieas sobre el Moncayo. BoL d. 1. Soc. 
Aragonesa de Giencias Naturales^ t. ii, Saragossa, 1903. 

(8) p.l42. 

DE Vasconcellos Pereira Cabral, P. A. : Traces d ’actions glaciaires 
dans la Serra d ’Estrella. Gommunicagoes da Gommissdo dos tra^ 
balhos geologicos de Portugal^ t. i, Memoria xii, Lisbon, 1883-1887. 
Delgado, Nery : Note sur 1 ’existence d’anciens glaciers dans la 
vallee du Mondego. Gommunicagdes da Direcgdo dos trabalhos 
geologicos de Portugal, t. iii, Memoria vi, Lisbon, 1895-1896. 
Fleury, E. : Sur les anciennes glaciations de la Serra da Estrella 
(Portugal). C. R. de VAcad. des Sciences, t. clxii, nro. 16, Paris, 

1916. 

(9) p.l43. 

ScHMiEDER, 0.: Die Sierra de Gredos. Mitt. d. geog. Gesell. in 
MuncJien, Bd. x, Erlangen, 1915. 

DEL ViLLAR, H. : Los Glaciares de Gredos. B.S.B.N,, t. xv, Madrid, 
1915. 

Nueva contribucion a la glaciologia de Gredos. Las Hoyuelas 

del Hornillo. B,S.E.N., t. xvii, Madrid, 1917. 

Obermaier, H., and Carandell, J. : Contribucion al estudio del 
Glaeiarismo ciiaternario de la Sierra de Gredos. T.M.G.N., ser. 
geoL, num. 14, Madrid, 1916. 

(10) p. 143. 

FernIndez-Navarro, Lucas: Monografia geologica deP Valle del 
Lozoya. TM,C.N., ser. geoL, num. 12, Madrid, 1915. 

Sobre falsas Imellas de glaeiarismo en la Sierra de Guada- 

rrama. B.8.E.N,, t. xv, Madrid, 1915. 

Obermaier, H., and Carandell, J. : Los glaciares cuatemarios de 
la Sierra de Guadarrama. T.M.C.V., ser. geol., num. 19, Madrid, 

1917. 

(11) p. 144. 

Quelle, 0. : Beitrage zur Kenntnis der spaniscben Sierra Nevada. 
Zeitschr. d, Gesell. f. ErdJcunde, Berlin, 1908. 
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Chapman, A., and Buck, W. J. : Wild Spain. Lo'n.d.on, 1893. 

~ — — Unexplored Spain. London, 1910. 

Mieleb, G. S. : Catalogue of the Mammals of Western Europe. Lon- 
don, 1912. 

Cabrera, A. : Fauna ibCuica. Mamiferos. Museo Nadonal de Oiencim 
Naturales, Madrid, 1914. 

(14) p. 147. 
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de Portugal^ t. viii, Lisbon, 1910, 

Ensayo de ima lista de mamiferos y aves del eiiaternario cono- 

cidas hasta ahora en la Peninsula Iberiea. Bol. del Inst. geol. de 
Espanay t. xxxii, 1911. 

DEL Pan, I.: Paleogeografia de los mamiferos cuaternarios de 
Europa y Norte de Africa, C.I.P.P., Memoria 21, Madrid, 1918. 

In regard to the Pleistocene fauna of Catalonia, see the following : 

Bataller, j. B. : Mamifers fossils de Catalunya. Inst. d’Eshidis 
Catalans^ Barcelona, 1918. 

Cazurro, M. : El Cuaternario y las estaciones de la epoca paleolitiea 
en Calaluna. Memorias de la Beal Acad, de Ciencias y Aries de 
Barcelona^ 6poca iii, t. xv, num. 3, Barcelona, 1919. 

IIarle, E. : Restes d ’elephant et de rhinoceros trouves recerament 
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lana d^Histdria Natural, Barcelona, 1920. 
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Sierra, L. : Eestos del Eleplias primigenius y otros animaies en la 
mina ^Mnadvertida” (Santander). Bol. de la Soc. Aragonesa de 
Ciem. Natdr., t. xi, Saragossa, 1912. 

Cabballo, j. : Deseubrimiento de restos de '^mammuth” y de otros 
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B.8.II.N., t. xii, 1912. 
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en Portugal Gommtinicagoes da Commissdo do Servigo Geol. de 
.Fortiigalj t. viii, Lisbon, 1910, p. 52. 
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Bate, Dgrothea M. A.: Preliminary Note on a New Artiodaetyle 
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^me/September, 1909., 

— A Gigantic Land Tortoise from the Pleistocene of Menorca. 
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HebnIndez-Pacheco, E. : Las tierras negras del extremo Sur de 
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Modified by 
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Congr, intern, d-Anthr, et d’ArcMol, prehist, Sess. xiv, t. i, 
Geneva, 1912. 

Station paleolitMque de Mealbada. Gomm%inicagoes da Com- 

missdo do Servigo Geol, de Portugale t xi, Lisbon, 1915. 

Note sur le Cbelleen de Casal do Monte. Bull. Soc, Portugaise 

des Sciences Natnrelles, t. vii, Lisbon, 1915. 

Instruments paleolitbiques des environes de Porto. Ibid. 1915. 

Instruments paleolitbiques dans la Collection de Prehistoire 

du Service Geologique. Gommunicagoes da Commissao do Servigo 
■Geol, de PortugaAyi, xii, Lisbon, 1917. 

Pereira, F. AnvES: Industries litbiques sur les rives de la Lagune 
de Obidos. Bidl, Soc. Portugaise des Sciences NaturelleSy t. vii, 
Lisbon, 1915. 

Breuid, it.: Glanes paleolitbiques anciennes dans le bassin du 
Guadiana. L’Anthr,, t. xxviii, 1917. 

Impressions de voyage paleolithique a Lisbone. Te^rra Portu- 

guesa, t. iii, Lisbon, 1918. 

(50) p. 208. 

DE LA Vega del Sella, Conde: Avanee al estudio del paleolitico 
superior en la region asturiana. Assoc, esp. para el Progreso de 
las Ciencias, Congr. de Valladolid, 1915. (T. vi: Ciencias Natu- 
rales.) Madrid, 1917. 

Obermaier, H. : Das Palaolitbikum und Epipalaolithikum Spaniens. 
AnthropoSy Bd. xiv-xv, Vienna, 19204921. 
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CHAPTBE VII 

NOTES AND BIBLIOGRAPHY 

Note ly p. 255, The pictures published by J. Cabre in his El Arte 
rupestre en Espana (1916, Plate XXIV), which are contrary 
to this interpretation, are not exact reproductions, but have been 
influenced by his viewpoint The present author had an oppor- 
tunity in 1912 to see and study the originals, when they were 
still practically intact, and he feels convinced that there can be 
no doubt as to their identification as moose. 

Owing to the wide scope of the subject, the bibliographic refer- 
ences for this chapter are indicated in the text by bracketed nu- 
merals corresponding to those given below. As in the bibliography 
for Chapter VI, it has been necessar}^ to restrict the number of 
references given to the most important only, on account of the vast 
amount of literature on the subject. 

Ahhreviation: CJ.P.P.=.Comm6n de Investigaciones Paleon- 
toUgicas y PreMstoricas (Madrid). 

(1) p.212. 

The following works offer a scientific introduction to, and a broad 
general view of, the subject. 

Breuil, H. : Les subdivisions du paleolithique superieur et leur sig- 
nification. Congr. intern. d^Anthr. et d^Archeol. prehist, Sess. 
xiv, Geneva, 1912, t. i 

Reinach, S. : Repertoire de Part quaternaire. Paris, 1913. 

Parkyn, a. E. : An Introduction to the Study of Prehistoric Art. 
London, 1915. 

(2) p.213. 

PiETTE, B. : Notes pour servir a Phistoire de Part primitif, L^Anthr.^ 
t. v,,1894., 

Classification des sediments formes dans les cavernes pendant 

P%e du Renne. t. XV, 1904. 

L’art pendant Page du Renne. Paris, 1907. (Ill pp. text and 

album of 100 plates.) 

Breuil, H. : L ’evolution de PArt quaternaire et les travaiix 
d’Bdouard Piette. Eev. Archeoky^er. 4, t. xiii, 1909. 

Cartailhac, E., and Brexjil, H. : Les oeuvres d’art de la collection 
de Vibraye an Museum National. UAntlir,, t. xviii, 1907. 



430 


FOSSIL MAN IN SPAIN 


(3) p.213. ' 

PiETTE, E. : La station de Brassempouy et les statuettes hnmaines 
de la periode glyptiqne. L^Anthr,^ t. vi, 1895. 

Gravure de Mas d’Azil et statuettes de Menton. Bull. Soc. 

d’Anthr. de Paris, ser. 5, t. iii, 1902. 

Keikach^ S. : Statuette de femme nue deeouverte dans une des 
grottes de Menton. L’Antlir., t. ix, 1898. 

Lalanne, 6. : Deeouverte d’un bas-relief a representation humaine 
dans les fouilles de Laussel. L’Anthr., t. xxii, 1911. 

Bas-reliefs a figuration humaine de Pabri sous roche de Laussel 

(Dordogne). UAnthr., t. xxiii, 1912. 

(4) p.217. 

DE Bj^gouen*, Comte : Les statues d^rgile de la eaverne du Tuc 
d^Audoubert (Ariege). t. xxiii, 1912. 

(5) p.219. 

Breuil, H. : Exemples de figures degenerees et stylisees a Pepoque 
du Eenne. Congr. intern. d^Anihr, et d^ArcMol. prehist. Sess. 
xiii, Monaco, 1906, t. i 

(6) p.222. 

VoLKOW, T. : Nouvelles d6couvertes dans la station paleolitMque de 
Mezine (Ukraine). Congr, intern. d^Anthr. et d’Archeol. pre- 
hist. Sess. xiv, Geneva, 1912, t, i. 

(7) p.225. 

RiviiiBB, E. : La grotte de La Mouthe. Bull. Soc. d^Anthr. de Paris, 
1897,1901,1903. 

(8) p.225. 

Gapitan, L., and Breuil, H. : La grotte des Combarelles. Bev. de 
VEcole d^Anthr. de Paris, t. xii, 1902, pp. 33-46. 

(9) p.225. 

Capitan, L., Bbeuil, H., and Peyrony, D. : La eaverne de Pont-de- 
Gaume aux Eyzies (Dordogne). Monaco, 1910. (A large volume 
with 65 plates.) 

(10) p.225. 

Capitan, L., BREum, H., and Peyrony, D. : Les figures gravees de 
la grotte de Bernifal (Dordogne). Rev. de VEcole d^Anthr, de 
Pam, t. xiii, 1903, pp. 202-209. 

Capitan, L., Breuil, H., Peyrony, D., and Bourrinet : Les gravures 
sur cascade stalagmitique de la Grotte de la Mairie a Teyjat. 
Congr, intern. d^Anthr. et d^ArcMol. prehist. Sess. xiv, Geneva, 
1912, t. i, pp. 498-514. 

(11) p.225. 

Capitan, L., Breuil, H., and Ampoulange, M, : Une nouvelle grotte 
prehistorique a parois gravies. Bev. de VEcole d^Anthr. de Paris, 
,t. xiv, 1904, pp. 320-325. 
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.( 12 ) : .p. 225 , 

Lalanne^ G., and 'BREUiE^' H. : L’abri sculpte de Cap-Blanc k 
Laussel (Dordogne). L^Anthr., t. xxii, 1911, pp. 385402. 

( 13 ) (p. 225 . ' 

Capitan, L., BebuiL; H., and Peyeony, D. : Nouvelles grottes oriiees 
de la Vallee de la Bemie. L^Anihr,^ t. xxvi, 1915, pp. 505-518. 

(14) p.225. 

Daleau, P. : Les gravures sur rocher de la caverne de Pair-iiou-Pair. 
Actes d. 1. Soe, arcMoL de Bordeaux, Bordeaux, 1897. 

(15) p.225. ' 

Caetailhac, E., and Breuib, H.: Marsoulas. LAnthr., t. xvi, 1905, 
pp. 431444. 

(16) , p.225. 

Cartailhac, E,, and Breuib, H. : Gargas, Commune d'Aventignau 
(Hautes-Pyrenees). LAnihr., t. xxi, 1910, pp. 129-150, 

Breuib, H., and Obermaiee, H, : Les px'emiers travaux de Tliistitut 
de Paleontologie Humaine. LAnthr,, t. xxiii, 1912. 

(17) p.226. 

DE BiSgouen, Comte, and Bretjil, H. : Peintures et gravures preiiis- 
toriques dans la grotte du Mas d^Azil. Bull. Soc. archeol. 1912- 
1913. Toulouse, 1913. 

(18) p.226. 

Cartailhac, E,, and Breuib, H, : Niaux (Ari^ge). LAnthr., t. xix, 
1908, pp. 15-46. 

(19) p.226. 

Breuib, H., Jammes, L., and Jeanneb, E. : Les dernieres peintures 
decouvertes dans la grotte du Portel (Ariege). Acad, d, Sci., 
C. B., Paris, June 1, 1908. 

(20) p.226. 

DE B^gouen, Comte: Une nouvelle grotte a gravures dans rAriSge, 
la caverne du Tuc d'Audoubert. Congr. intern. dAnthr. et 
dArcheol. prehist. Sess. xiv, Geneva, 1912, t. i, pp. 489497. 

Les statues d^argile de la eaverae du Tuc dAudoubert. 

LAnthr., t. xxiii, 1912, pp. 657-665. 

(21) p.226. 

DE Begouen, Comte, and Breuib, H. : Un dessin releve dans la 
caverne des Trois lYeres a Montesquieu- Avantes (Ariege). Acad, 
des Inscriptions et Belles-Lettres, G. B., Paris, 1920. 

(22) p.226. 

In regard to the mural art of Spain, the following work giving a 
general view of the entire subject appeared in 1915. 

Cabr 4 J. : El arte rupestre en Espaha. Regiones septentrional y 
oriental, CI.P.F., Memoria 1, Madrid. 

In this book the art of northern Spain is only briefly referred to, 



432 


FOSSIL MAN IN SPAIN 


while that of eastern Spain is described much more fully. We feel 
it a duty to call the attention of scientific readers to the fact that 
this work needs a new scientific revision, which also holds good for 
a large part of the illustrations of the rock paintings, many of 
which are not altogether exact, being influenced by the author ^s 
viewpoint. In this connection we should like to draw attention to 
the following : 

Breuil, H. : Algunas observaeiones acerca de la obra de D. Juan 
Cabre, titulada El Arte Eupestre en Espana. Bol. de la Beal 8oc, 
esp, de Hist. Nat.^ t. xvi, Madrid, 1916, pp. 253-269. 

(23) p. 226. 

Alcalde del Efo, H., Beeuil, H., and Sierra, L. : Les Cavernes de 
la Eegion Cantabrique (Espagne). Monaco, 1911, p. 14. 

(24) p. 227. 

Op. cit., p. 26. 

(25) p.227. 

Op. cit., p. 112. 

(26) p.227. 

Breuil, H., Obermaier, H., and Alcalde del Efo, H. : La Pasiega 
a Puente Viesgo (Santander, Espagne). Monaco, 1913. 

(27) p.227. 

Alcalde del Efo, H., Breuil, H., and Sierra, L. : Les Cavernes de 
la Eegion Cantabrique (Espagne). Monaco, 1911, p. 85. 

(28) p.227. 

Cartailhac, E., and Breuil, H. : La Caverne d’Altamira a San- 
tillane pres Santander (Espagne). Monaco, 1906. 

(29) p.227. 

Alcalde del Efo, H., Breuil, H., and Sierra, L. : Les Cavernes de 
la Eegion Cantabrique (Espagne). Monaco, 1911, p. 59. 

(30) p.227. 

Obermaier, H., and de la Vega del Sella, Conde: La Cueva del 
Buxu (Asturias). G.I.P-P., Memoria 20, Madrid, 1918. 

(31) p.228. 

HernInde^-Pacheco, E. : La Caverna de la Pena de Candamo 
(Asturias). (7.I.P.P., Memoria 24, Madrid, 1919. (The author 
mistakenly titles himself the discoverer of the cave.) 

See also : 

Obermaier, H. : La Caverna de la Pena de Candamo (Asturias) . BoL 
Soc. Iherica de Ciencias NaUtrales, t. xix, Saragossa, 1920, pp. 
45-51. 

(32) p.229. 

Breuil, H. : La vallee peinte des Batuecas (Salamanca). HAnthr., 
t. xxix, 1918-1919, pp. 1-27. 
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(33) p.229. 

Bkeuil/ H., Obeemaibe, H., and Vebnee, W. : La Pileta a Beuaojan 
(Malaga, Bspagne) . Monaco, 1915. 

(34) p. 229. 

Beeuil/H. : Nouvelles eavemes ornees paleolithiques dans la pro- 
vince de Malaga. L’AniAr., t. xxxi, 1921, pp. 239-253. 

(35) p. 229. 

Beeubd, H., and Cabee, J. : Les peintures rupestres du Bassin in- 
ferieur de I’Ebre. t. XX, 1909, pp. 1-21. 

See also : 

de Bbgouen, Comte: Notes d’Archeologie Prehistorique. Toulouse, 
1913. 

(36) p.229. 

Cabe^, J., and Pisbez Tempeado, L. : Nuevos hallazgos de Arte ru- 
pestre en el Bajo Aragon. Tomo extraordinario del 50 Aniversdrio 
de la Beal 8oc. esp. de Hist. Nat., Madrid, 1921, pp. 276-286. 

(37) p.229. 

Cabee, J. : El arte rupestre en Bspana. Madrid, 1915, pp. 152-170. 
The copies of the figures are, for the most part, correct. 

(38) p.230. 

BeeuHj, H., and Cabee, J. : Los Toricos d’Albarraein (Teruel). 
t. xxii, 1911, pp. 641-648. 

(39) p.230. 

Obeemaieb, H., and Weenebt, P. : Las pinturas rupestres del Bar- 
raneo de Valltorta (Castellon). C.I.P.P., Memoria 23, Madrid, 
1919. 

(40) p.230. 

HbenIndez-Pacheco, Peancisgo : Escena pietoriea eon representa- 
eiones de insectos de epoea paleolitica. Tomo extraordinario del 
50 Aniversario de la Beal Soc. esp. de Eist. Nat., Madrid, 1921, 
pp. 62-67. 

(41) p.230. 

Beeuil, H., Seerano, P., and Cabee, J. : Les abris del Bosque a 
Alpera (Albacete). L’Anthr., t. xxiii, 1912, pp. 529-562. (The 
I'eproduetions of various pictures in the abris at Alpera, published 
by J. Cabre in El Arte Bnpestre en Espafia, 1915, etc., require 
extensive revision.) 

(42) p. 231. 

Beeuiij, H. : Les roches peintes de Minateda. L’Anthr., t. xxx, 1920, 
pp. 1-50. 

(43) p.231. 

Beeuil, H., and Burkitt, M.: Les abris peints du Monte Arabi, 
pres Yeela (Murcie). L’Anthr., t. xxvi, 1915, pp. 313-328. 
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(44) p. 232; . 

Bbeuil, H., and be Motos, P. : Les roclies a figures iiatnralistes. de 
la region de Velez Blanco (Almeria). L^Anihf .jt. xxvi; 1915, pp. 
332-336. 

(45) p. 232. 

Breuil, H., and Obermaier^ H. : Institut de Paleontologie Hninaine. 
Travanx execntes en 1912. t. xxiv, 1913. 

(46) p. 234. 

Bbeuie/H. : L’age des cavemes et rockes ornees de Prance et 
d’Bspagne. Bev. Archeol., t. xix, Paris, 1912. 

(47) p,237. 

Breuil^ H. : L ’evolution de Part parietal des cavernes de Page dn 
Congr, intern. d’Antkr. et d^Archeol. prehist. Sess. xiii, 
Monaco, 1906, t. i. 

(48) p. 239. 

Bbeuil, H. : Figures anthropomorplies ou kumaines de la grotte de 
Combarelles. Congr. intern. d^Anthr. et d^Archeol. preMst. .Sem. 
xiii, Monaco, 1906, t. i. 


(49) p. 254. 

Breuie, H. : L’age des cavernes et rockes omees de Prance et 
d’Espagne. ArcheoL, t. xix, Paris, 1912, pp. 193-234. 

(50) p.256. 

DEL Pan, I., and Wernert, P. : Interpretacion de un adorno en las 
figuras kumanas masculinas de Alpera y Cogul. O.I.P.P., Nota 
3, Madrid, 1915. 

Dates para la cronologia del arte riipestre del Oriente de 

Espana. Hid., Nota 10, Madrid, 1916. 

Wernert, P. : Nuevos datos etnogrdficos para la cronologia del arte 


rupestre de estilo naturalista del Oriente de Espana. Hid., Nota 
13, Madrid, 1917. 

(51) p.257. 

Bbeuil, H., Obermaier, H., and Verneb, W. : La Pileta a Benaojan 
(MMaga, Bspagne). Monaco, 1915, Plates XIII, XIV, XVI; pp. 
41,43. 

Obermaier, H., and WsRisrEBT, P. : Las pinturas rupestres del Bar- 
ranco de Valltorta (Castellon). O.Z.P.P., Memoria 23, Madrid, 
1919, pp. 90, 91. 

(52) p.262. 

Obermaier, H. : Trampas cuatemarias para espiritus malignos. 
Bol. Beal Soc. esp. de Hist. Nat., t. xviii, Madrid, 1918, pp. 162- 
169. 
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CHAPTER VIII 

, NOTES AND BIBLIOGRAPHY' 

Note lyp. 266.. MeB74el and Bayer, in 'their tlieoretie, works, eoiii- 
pletely exclude the 'Svarm” Monsteriaai. According to them, the 
entire Third Interglacial Stage had a cool cliiiiate, and comprised 
the entire Anrignacian ; while the Solntrean -would be synchronons 
with the Fourth (Wiirm) Glacial Stage. 

Note 2y p. 267. We reject altogether the supposed ^S?arm’’ Moiis- 
terian of Montim*es (p. 82), Taubach (p. 85), Wildkirchli (p. 85), 
and Krapina (p. 87) ; and refer the reader especially to the dis- 
cussion of the Pre-Mousterian on pp. 87-90. In no wise can we 
agree with A. Penck when, in discussing the stratigraphic suc- 
cession of the fauna of central Europe, he adduces as an instance 
that of the Grottes de Grimaldi, in spite of the fact that these 
belong to the Mediterranean region with its mild climate. See p. 
84. 

Note 3y p. 270. Marcellin Boule interprets (1921) the Magdalenian, 
Solntrean, and Anrignacian as ‘ ‘ post-glacial. ’ ’ The Mousterian he 
assigns to the last glacial stage, and the Chellean to the last inter- 
glacial. 

Further, he recognizes only three glacial stages, the first of 
which — as also the First Interglacial Stage— he considers as Plio- 
cene. 

Penck, A,: Die alpinen Eiszeitbildungen und der prahistorisehe 
Mensch. ArcMv /. n.F., Bd. i, Brimswiek, 1903. 

Das Alter des Mensehengesehlechts. Zeitschr. f. Ethnol.f Bd. 

xl, Berlin, 1908. 

The Antiquity of Man. Lecture before Washington Acad. Sci., 

Feb. 1, 1909. Science ^ n.s., voL xxix, no. 739, 1909. 

Bayer, J. : Die Chronologic der diluvialen Kulturen, und Ablage- 
rungen in den Alpen und in Norddeutscliland. Zeitschr. f. EtJi- 
Bd. xM, Berlin, 1914. 

Menzel, H. : Die palaeontologisehen Grundlagen fur die Ohrono- 
logie des DiluYialmenschen. Ibid., 1914. 

Obermaier, H. : Das geologische Alter des Mensehengesehlechts. 
Mitt. geol. Gesell., Bd. i, Vienna, 1908. 

Les formations glaciaires des Alpes et Thomme paleolithique. 

L^Anthr.y t. xx, 1909. 

Boule, M. : Observations sur un silex taille du Jura et sur la chro- 
nologie de M. Penck. L^Anthr.y t. xix, 1908. 

Stehlin, H. 6., and Dubois, A. : Note preliminaire sur les fouilles 
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eiitreprises dans la grotte de Cotenclier (Canton de Nenchatel). 
EclogcB Eelvetim (Reeneil periodique de la Soe. geoL Suisse), t. 
xi.v, Lausanne, 1916. 

Schmidt, R. R. : Die dilnviale Vorzeit DeutscHands. Stuttgart, 
1912. (Second part by E. Koken.) 

Koken, E. : Die faunistisehe Cbarakterisierung des alteren und 
jlingeren Losses, from the pamphlet ^^Bericht iiber die palaeeth- 
nologische Konferenz in Tubingen, 1911./’ Brunswick, 1912. 

CoMMONT, Y. : Chronologie et stratigraphie des industries proto- 
historiques, neolithiques et paleolithiques dans les depots holo- 
cenes et pleistocenes du Nord de la Prance et en particulier de la 
vallee de la Somme. Remarques et comparaisons relatives au loess 
et aux glaciations. intern, d’Anthr, et d^ArcMol, prSMst. 

Sess. xiv, t. i, Geneva, 1912. 

"WiEOERS, P. : Die geologisehen Grundlagen fiir die Chronologie 
des Diluvialmenschen. Zeitschr, d, deutschen geoL GeselL (Mo- 
natsberichte), Bd. Ixiv, Berlin, 1912. 

tiber das Alter des diluvialen Mensehen in Deutschland. Ibid., 

Bd.lxv, 1913. 

tiber die prahistorische Untersuchung einiger deutscher Dilu- 

vialfundstatten. Zeitschr. /. Ethnol., Bd. xlvi, Berlin, 1914. 

Diluvialprahistorie als geologische Wissenschaft. Abhandl. d. 

Preiissisohen Oeol. Landesanstalty n.P., Heft 84, Berlin, 1920. 

Obebmaier, H. : Beitrage zur Renntnis des Quartars in den Pyre- 
naen. Archiv, f, Anthr., n.P., Bd. iv, v, Brunswick, 1906. 

DE Lapparent, a. : La chronologie des epoques glaciaires et Tancien- 
nete de Thomme. Bev. d, questions scient.y Louvain, Oct., 1906. 
(Cfr. La Geographies t. xiii, Paris, 1906.) 

Obebmaier, H., and Breuil, H. : Pouilles de la grotte du Castillo 
(Bspagne), Congr. intern, d^ Anthr. et d^Archeol. prehist, Sess. 
xiv, t. i, Geneva, 1912. 

Passemard, M. B, : L’abri Olha (Basses Pyrenees). Assoc. Frangaise 
pour Vavancement des Sciences, Congr, de Strasbourg, 1920. 
Paris, 1921. 


CHAPTER IX 

NOTES AND BIBLIOGRAPHY 

Note 1, p. 296. Human skeletal remains from Krapina : Prom the 
larger fragments it is possible to reconstruct two skull-tops of 
children, and the left front of an adult skull with the face and 
eye sockets, although the upper part of the forehead and the 
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upper jaw are wanting. There are also a right pariel;al with the 
corresponding part of the frontal, another large fragnient of 
frontal with the right torus supraorhitalis^ two lower parts of 
frontals with their corresponding tori^ several temporal bones, six 
maxillary fragments, nine fragments of mandibles (Figure 130), 
some 200 teeth, a number of vertebrae and ribs, fragments of 
shoulder blades, 21 clavicles, 19 fragments of humerus, 11 of 
radius, 11 of ulna, a number of phalanges, a few fragments of 
ischium, two femurs fairly well preserved, le5 patelice, 3 fragments 
of tibia, 14 fibulie, as well as calcanea, astragali, and other bones of 
the foot. 

Note 2^ p. 300. Elephas with affinities to pnniigeniuSy Equiis lepto- 
tyhis, Sus scrofa^ Gervus hortiilorum, Elaphimis davidianus, Bos 
primigeMimydind Bison exigims. 

Note 3y p. 300, In the Pithecanthropus deposits of the Kendeiig 
formation near Trinil there were found fragments of ivory, 
splinters of bone, and traces of fire consisting chiefly of wood 
ashes. With praiseworthy caution E. Carthaus has pointed out 
that these features may just as well be due to natural causes as to 
human agency, since traces of fire in a volcanic region may easily 
be due to forest fires. 

Note 4j p. 305, The skeleton from the brook of Samborombon is at 
Valencia in the Paleontological Museum founded by D. Jos6 
Eodrigo Botet. See the account by Eduardo Bosca Casanoves, 
titled esqueleto humano fosil del arroyo de Samborombon, 
America del Sur,’’ published by the Asoeiaeion Espanola para 
el Progreso de las Cieneias, Congress of Saragossa, 1908. 

Note 5, p, 307. At Victoria near Warrnambool, Hie-Hie, Australia, 
report has been made of peculiar indentations which are supposed 
to indicate the presence of primitive man. They occur in the sand- 
stone of this region, formed by beach dunes of unknown age. 
Some of the impressions indicate the tracks of the dingo (!), 
kangaroo, and emu, and others have been interpreted by Archi- 
bald as the imprint of human buttocks. There must be some 
explanation of these impressions which, according to G. Gregory, 
have been hollow^ed out by the wind. The same holds good in re- 
gard to the supposed human footprints which present a contour 
resembling a man^s foot, although it has been said that the foot 
in question certainly wore a shoe. P, Notling, however, sees in 
these imprints only the traces of a fossil kangaroo. 

Note 6, p. 307, 

GephaUc indices, 

Cro-Magnon, No. T . ... . 73.8 • 

Grotte des Enfants (tall male) . . 76.26 ( T) 
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Barma Grrande, No. 2 . . . . , 71.4 

Combe Gapelle . . . . . . . 65.7 

Cbaneelade . . . . . . , . 72. 

Obercassel (male) . . . . , . 74. 

Obereassel (female) . . . . . 71. 


Note 7/ p, 309. The skull fragment of Cannstatt is not only very 
dubious and undated, but it also does not present a single Nean- 
dertbaloid character (p. 295). The perfectly justifiable term of 
“Spy Eace^^ was also later abandoned. 

Note 8, p. 309. The name Somo primigenius—not very happily 
chosen — yvas proposed in 1903 by L. Wilser. Other terms which, 
in conformity to the verdict of most anthropologists, we refuse 
to adopt are those of Homo musteriensis^ Memo Jerapinensis. etc., 
which are not in accordance with a systematic classification. Such 
minor differences as do exist are, in all probability, largely due to 
local variations or modifications, and are not sufficient to justify 
a separation into “races. 

Note 9y p. 314. “The horizontal ramus measures only about 27 mm. 
in height behind, but must have been a little higher forward. 
There is a great width of the temporal insertion, the mylohyoid 
groove is situated behind rather than , in line with the dental 
foramen, and there is a complete absence of the mylohyoid ridge 
— all characters of the mandible in apes, not in man. As the hori- 
zontal ramus curves round to the symphysis its lower margin 
exhibits an increasingly wider flattening, which begins beneath 
the second molar, slopes upward and outward, and ends in front 
in the strongly retreating chin. The inner edge of this flattening 
is sharply rounded, and at the symphysis itself the inner face of 
the jaw is so much depressed in its lower part that the bone here 
has the form of a nearly horizontal plate or flange closely similar 
to that found in all the apes. The genio-hyo-glossal and genio- 
hyoid muscles, in fact, must have had their origin in a deep pit, 
as in the apes ; while the digastric can only have been inserted on 
the edge of the bony flange instead of extending far over the 
lower border as in man. Unfortunately, the absence of the upper 
part of the symphysis does not allow of a precise restoration of 
the specimen. — A. Smith Woodward. 

Note 10, p. 316. Much uncertainty attaches to Dryopithecus darwini 
and Oryphopithecas suessi from marine Miocene deposits near 
Vienna, reported by 0. Abel ; and we confess to complete skepti- 
cism in regard to Palceanthropus recently (1920) described by W. 
Freudenberg, who founds his discovery on the “fossilized im- 
prints’’ .of “toes” and a “heel” which were associated with 
eoliths in early Pliocene deposits at Hoi, west of Antwerp. Prom 
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these he deduces the existence of a quadruped reseuihliii^^ uian, 

. and, about thirty inches in height, which was short-toed and 
there.fore unlike the, apes. 

Note 11^ p,, 317. The following list of mamnials found in th<‘ Kioideiig 
deposits is founded on the researches of H. Streninie, W. Ja- 
nenseh, II. Pohlig, 0. Jakel, and E. Hennig. 

Hystrix sp. 

' Mmiis palmojmmicaDuh. 

Meeecyon trinilensisy n.g., n.sp. 

Felis oxygnatha Dnh, 

Felis trinilensis Duh. 

FeMs microgale Dub. 

Feliopsis palmojava^iicay n.g., n.^p. 

Hymna 'b(ithygnatha I)uh. 

Lutra palmoleptomyx Dub. 

Stegodon ganesa var. javmiicus Dub. 

Stegodon airawana Mart. 

[Stegodon etr. trigonocephahis Mart.] 

Elephas hysndrindicus Dub. 

[Elephas sp., resembling E, antiqmis Pale.] 

Rhinoceros sivasondaicus Dub. 

Rhinoceros kendengindicus Dub. 

Tapmis pandanicus Dub. 

Sus irachygnathus Dub. 

Sus macrognathus Dub. 

Hippopotamus (Hexaprotodon) sivajavanicus Dub. 
Hippopotamus sp. 

Gervulus kendengensisy n.sp. 

Gervulus sp. 

Gerv’us (Axis) liriocerus Dub. 

Gcrvus (Axis) lydelckeri Mart. 

Gervus (Riisa) kendengemis Dub. 

Gervtis (Rusa) palwomendjangan Dub. 

Gervus sp. 

Tetraceros kroesenii Dub. 

Diihoisia kroesenii Dub., n.g. 

Leptohos grameveldtii Dub, 

Leptohos dipendicornis Dub. 

Bibos palceosondaicus Dub. 

Bibos protocavifrons Dub. 

Biibah(s palmokerabau Dub. 

BuffeUis palcBokerabau Dub. 

Macacus or Seninopithecus sp. 
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Macacus nemestrimis L. 

PiihemniJiropus erectus 

There are also numerous shells and remains of fishes and 
reptiles. , . ' ' 

With the exception of Stegodon and Leptohos, now extinct, 
and of three new genera— which are, according to Stremme, Meoe- 
cyon, Feliopsis^ and Duioisior-^-all the genera are recent ; but, 
among 27 species which can be identified beyond question, none 
is identical with those found to-day in the same locality, 

Ablreviation: GJ.PF. Comision de InvesUgaciones Paleonto- 
logical y Prehistoricas (Madrid) . 
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GHAPTEEX' 

NOTES AND BIBLIOGRAPHY 

Note lyp. 325. The shells of marine molluscs found in the ' d? jokkeii- 
moddings’^ or shell mounds at Mugem in the valley of the Tagus 
include those of Lutraria compressa, Tapes, Gardium, Ostrea, 
Buccinum, Nucula, Fecten, Bolen, and others. The associated re- 
mains of mammals include Bos, Cervus, Ovis (or Capra), Equus, 
Sus, Canis, Felis, Meles, Viverra, and Lepus. 

Note 2, p. The fauna found in the ^‘kjokkenmddding’' at Oix)n- 
say excavated by A. II. Bishop in 1913 included Halichmrus 
gryphm, Phoea vitulina, Lutra vulgaris, Cervus elaphus, Sus 
scrofa ferns, and others. No remains ot Bos or Canis were found. 

Note 3, p. 345, The fauna found in the Azilian industrial deposits at. 
Valle includes remains of Cervus elaphus, G, capreolus, Gapella 
rupicapra, Capra pyrenaica, Equus cabalhis, Bos sp.j and 
scrofa ferns. The upper half of the deposit also contained huge 
masses of Helix. 

Note 4, p. 350. The characteristic molluscs of the Astuinan shell 
mounds are Trochus lineatus, Patella vulgata (the small variety), 
and Gardium edule. Others, less numerous, are Nassa retmilata, 
Tuberculata atlantica, Mytilus edulis, Ostrea edulis, Triton nodi- 
ferns, Echinus, and Helix nemoralis. 

Embedded in these shell mounds are the remains of the follow- 
ing mammals : Cervus elaphus, Germs capreolus, Equus caballus. 
Bos, Sus scrofa, Capra pyrenaica, Gapella rupicapra, Mustela 
putorius, Lutra vulgaris, Canis vulpes, Felis catus, Meles taxus, 
md Lepus timidus. 

Note 5, p. 358. On the tierras negras’’ of southern Spain see: 

HeenXndez-Pachbco, E, : Las tierras negras del extremo Sur de 
Espaha y sus yacimientos paleoMtieos. Trabajos del Museo Nae. 
de Giencias Naturales, ser. geoL, num. 13, Madrid, 1915. 

Modified by 

Breuil, II. : Observations sur ies terres noires de la Laguna de la 
Janda. L^Anthr., t. xxviii, Paris, 1917, p. 235. 

Note 6, p. 364. The fauna found at Maglemose consists chiefly of Bos 
taurus unis {Bos primigenius), Cervus alces, Cervus elaphus, 
Cervus capreolus, and Sus scrofa ferns. Of less frequent occur- 
rence are Castor fiber, Urstis arctos, etc. There are also remains of 
two or three individuals of Concerning the 

latter, it is interesting to note that the domestic dog is also found 
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in the Azilian of Great Britain and, probably, in the Tardenoisian 
of Portugal, while it is apparently indigenous to Spain. 

Note 7, p. S65, In southern Europe (Spain) LiUorinaliUrea is char- 
acteristic of the most recent Pleistocene — ^the large variety being 
found with Late Palaeolithic deposits, and the small variety with 
Epipateoiithic (Azilian) deposits (pp. 347, 350). 

Abhreviation: GJ.P-P. = Comision de Investigaciones Paleoniolo- 
gica^ y Prehistoricas , 

Final Gapsian (== Capsio-Tardenoisian) in Spain, 

BreuiIj, H. : Les subdivisions du paleolithique sup^rieur et leur sig- 
nification. Gongr. intern, d^Anthr. et d^Archeol. prSMst, Sess. 
xiVj t. i, Geneva, 1912. 

Courm, L. : Tardenoisien, Captien, Getulien, Ibero-Maurusien, In- 
tergetulo-Neolithique, Tellien, Loubirien, Geneyenien. Gongr, 
intern, d’Anthr, et dArcMol, prehist, Sess. xiv, Geneva, 1912. 
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humanos descobertos no Cabe§o da Arruda. Imprensa national. 
Lisbon, 1865. 

Eibeiro, C. : Les kjoekkenmoeddings de la vallee du Tage. Gongr, 
intern, dAnthr. et dArcheol, prehist. Sess. ix, Lisbon, 1880. 

See also: 

Cartailhac, E. : Les ages prehistoriques de PBspagne et du Portu- 
gal. Paris, 1886, pp. 51-58. 

DE Paula e Oliveira, F. : Nouvelles fouilles faites dans les kjoekken- 
moeddings de la vallee du Tage. Gommunicagoes da commissao do§ 
trabalhos geologicos^ t. ii, Mem. 5, Lisbon, 1888-1892. 

Note sur les ossements humains existants dans le Musee de la 

Commission des Travaux Geologiques. Ihid.^ t. ii, Mem. 1, Lisbon, 
1888-1892. 
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ninral, 211, 217, 224-261, 327 
realistic, 220, 222, 229, 232, 246, 
255-259, 327, 329, 330, 363 
psychology of, 259-264 
Eoiithic, 9 
Maglemose, 364, 365 
Epipaljoolithic mural, 246, 328-334, 
341, 450, 451 
Neolithic mural, 259 

see engraving, outline, painting, 
representations, sculpture, su- 
perposition 

artefacts, 17, 18, 34, 66, 318, 126, 
179, 280, 351 
Artiodactyls, 402 
Arunta, 331 
Arve, 20 

Asia, 23, 35, 48, 53, 92, 94, 117, 299, 
335, 349, 376, 379, 386, 400, 401, 
432, 444 

Asia Minor, 87, 88, 92, 359 
Ason, 157 
Aspe, 395 


ass, 54, 121, 150, 233, 246, 254, 255, 
387, see Equus hemionus^ kiang 
Astarte horealiSf 362 
Astillero, 361, 200 

Asturian, 361, 170, 373, 173, 175, 323, 
349-359, 368, 449, 452 
Asturias, 52, 57, 59, 63, 130, 170-17S, 

, 204, 207, 227, 228, 256, 273, 289, 
324, 326, 334, 345, 347, 349, 383 
Atajillo, El, 185 
Atajo de los xlreos, 190 
Atapuerea, 228 

Atelodus antiquitalu^ 391, see Mhinoc- 
eras a n i iq u it a t in ( i ichorh i/ii us ) , 
rhinoceros, woolly 
Athuguia, 150 

Atlantic, 21, 33, 119, 144, 365 
Atlas Mountains, 25 
Aubert, 284 
Aucheflia, 402 

Audi, Abri, 81, 83, 95, 185, 180, 197, 
278 

d’Ault DU Mesnil, C., 4, 66, 359, 452 
Aurensan, 215, 283 
Aurignae, 103 

Aurignacian, 17, 34, 63, 64, 81, 84, 98- 
107, 109, 112-118, 120, 328, 130, 
332, 157, 160, 361, 163, 167-169, 
173, 175, 176, 378, 185, 192, 194, 
195, 397, 202, 203, 210, 211, 213, 
214, 222, 236, 237, 239, 240, 258, 
259, 262, 266 267, 269, 272-275, 
278, 279, 283-283, 286, 288, 290, 
294, 295, 297-299, 307, 308, 323, 
337, 357, 385, 387, 408, 414, 416, 
417, 435 

Australia, 9, 25, 94, 333, 135, 306, 377, 
403, 437, 445 

Australians, 36, 95, 303, 300, 307, 309- 
331, 331 

Austria, 9, 33, 49, 86, 132, 3 37, 118, 
123, 222, 266, 269, 297, 379, 391 
Auvergne, 22, 155 

Avebury, Lord (Sir ,Tohn Lubbock), 
409 
Avon, 83 

awl, 104, 111, 323, 128, 168, 170, 173, 
173, 175-177, 398, 208, 343, 346, 
358, 364, 367 
ax, 363 

Asiis, see Cervus 
Ayora, 150, 230 

Azilian, 314, 116, 317, 357, 358, 160, 
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162, 167, 168, 170, 373, 175-177, 
197, 198, 208, 238, 257, 272, 323, 
324, 326, 330, 331, 340-348, 350, 
354, 355, 364, 449, 450, 452 

art, see art 

AziliO'Tardenoisian, 324, 337, 348, 359, 
364,368,451, 452 
Azogue, 332, 333 
Azores, 47 
Azov, Sea of, 30 

Bachler, E., 80, 410 
Baeon^s Hole, 232 
Badajoz, 190 
Badegoale, 282 
Baden, 269 

badger, 325, 340, 350, see Meles taxus 
Bajoli, 151 
Balcarovaskala, 297 
Balearic Islands, 35, 151, 152 
Balkans, 23, 30, 54, 88, 335, 387, 392 
Balia Cave, 117, 297, 299 
Ballota, Taylor, 169 
Balme, La, 283 

Balmori, 170, 204, 345, 350, 356 
Baltic 
district, 1 

Glacial Advance, see Postglacial 
Stage 

moraine, see moraine, Baltic 
Provinces, 340, 364 
region, 35, 58, 366, 379 
Sea, 22, 39, 360, 362, 365, 367 
Balzola, 157, 344, 345 
Banolas, 148, 198, 288, 289, 298 
Baousse Bousse, see Grimaldi, Grottes 
... de , ; 

Baousso da Torre, see Grimaldi, 
Grottes de 
Baradero, 305 
Baranya, 392 
Barcelona, 197 
Barco de Avila, 143 
Bardaviu Ponz, V., 196 
Bardon, L., 96, 280, 409, 414 
barley, 359 

Baxnia Grande, see Grimaldi, Grottes 
de 

Barranco de la Cueva, 332, 333 
Barrios, Los, 191 
Barro, 175 

Barxa, Cueva de la, 151 
basalt, 4, 155 


basket, 126, 250, 251 
Basle, 20, 120 
Basondo, 226 
Basque Provinces, 149 
Basses-Pyrenees, 226, 273 
Bataller, J. E., 146, 423 
Bate, Dorothea M. A., 146, 151, 152, 
424 

baton de commandement, 111, 118, 120, 
128, 130, 158, 159, 162, 168, 172, 
178, 212, 221, 354, see ceremonial 
■ staff 

Batueeas, Las, 228, 264, 329, 330, 333 
Ban de PAubesier, 280 
Bauma del Possar Tell, 197 
Bavdria, 20, 86, 88, 222, 293, 294, 326, 
337, 338 
BE Baye, J., 412 
Bayer, J., 266, 435 
Bayger, J. A., 405 
Baysselance, A., 143 
Bazley, W., 412 
beads, 364 

bear, 43, 59, 60, 65, 85, 87, 90, 112, 
116, 120, 146, 147, 153, 191, 197, 
199, 221, 239, 246, 292, 340, 363, 
366, 389, 391, see cave bear, TJrsus 
Etruscan, 40, 60, see TJrsus etruscus 
Beas, 191 

beaver, 33, 59, 85, 116, 178, 286, 340, 
363, 366, 389, see Castor^ Tro- 
gontherium 
Bedeilbac, 226 
beech, 366-368, see Fagus 
DE Begoxjen, Count, 217, 224, 226, 233, 
283, 430, 431, 433 

Belgium, 7-9, 83, 96, 112, 120, 222, 284, 
324, 337, 359, 413, 441 
Belle-Assise, 12, 17 
Bellucci, G., 84, 410 
Benaojan, 229, 259, see Pileta 
Bengawan, 317 

Benidoleig, Los Calaveras de, 195, 200 
, Beneath, A., 144 
i Bercina, 228 
Berg, 269 

Bergamasque Alps, 381 
Bermeja, La, 194, 324 
Bernardin, 129, 260 
Bernifal, 225, 235 
Berthoumeyrou, E., 225 
Berthoumeyrou, G., 225 
Besaya, 168 


INDEX 


Bessarabia, 393 
BetMeheni, 92 
Bettongiay40B 

Betula nam, 57, 362, 378, 379, see 
''birch' . 

Beyrut, 135 

Beyssac, Grotte de, 225 
Biarritzi, 350 
Bibos' 

etruscuSf 394 
palcBOsondaicuSj 439 
protocavifronsj 439 
Bica, 198 

Bilbao-Ilurango, 357 
Billy, 3 

birch, 57, 58, 362, 379, see Betula 
birds, 121, 122, 216, 219, 233, see 
representations 
Birds, Lake of, 144 
Birkner, F., 86, 362, 338, 405, 417, 
440, 451 
Sirs, 120 
Birseck, 331, 344 
Biscay, Bay of, 145 
Bishop, A. H., 344, 449 
Bison, 382, 397, 419, see bison 
exignus, 437 

prisms, 55, 58, 59, 61, 85, 385, 397, 
398, 401 

p. silssenbornensis, 397 
Bison, 41, 54, 58, 59, 61, 78, 81, 85, 
86, 92, 97, 98, 113, 216-218, 233, 
235, 239, 240, 246, 255, 259, 261, 
267, 271, 279, 280, 283, 295, 300, 
387, 389, 391, see Bison, Bos bison 
Bithynia tentaculata, 362 
blackcock, 217 
Black Forest, 22, 30 
Black Sea, 51, 54, 383, 386, 387, 3p2 
blades, 76, 82, 101, 102, 104, 107, 114, 
115, 117, 183, 185, 199, 201, 345 
Blagny-sur-Bresle, 359 
Blanc, Baron A., 161 
Blanc, Baron G., 84, 232, 283 
Blanca, La, 178, 207 
Blanchard, 236, 282, 414 
Blanckenhorn, M,, 9, 115, 318, 412, 
416, 448 

BlAzquez, a., 416 
Blue Coast, 51, 383 
boar, 59, 85, 87, 91, 92, 112, 116, 120, 
147, 153, 191, 197, 198, 218, 233, 
240, 246-248, 262, 263, 300, 340, 
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344, 345, 350, 363, 366, 389, 421, 
see Bus scrofa 
Bobache, 344 
Bobadilla, 192 
Bockstein, 112, 118 
Bo, PILL, A., 146 
Bohemia, 31, 58, 297, 379 
Bohemian Mountains, 23 
Bolado, 227 
Bolivia, 402 
Boman,E.,445 
Bona, 161 

Boncelles, 6, 7, 9, 14, 15, 17 
bone, 82, 99, 101, 104, 106, 107, 114, 
115, 118, 121, 162, 170-178, 197, 
198, 207, 208, 211, 212, 217, 219, 
268, 293, 325, 344, 345, 358, 363, 
364 

first use of, 81, 82 
worked, 81 

Bonnet, B., 294, 295, 443 
borer, 5, 7, 14, 76, 80, 81, 102, 105, 
108, 165 

Bora gran d^en Oarreres, 198 
Borissiak, a., 392 
Borlezza, 44, 382 
Bornholm, 18 

Bos, 33, 40, 382, 393, 419, 449, see 
Bibos, Bubalus, Buffelus, cattle, 
Leptobos, ox 
alleni, 401 
antiquus, 401 

bison, 271, 401, see Bison, bison 

elatus, 395 

etniscus, 394 

latifrons, 401 

occidenialis, 401 

primigenius, 55, 56, 58, 61, 85, 216, 
384, 386-389, 391, 398, 400, 401, 
437, 449 

prisms, 92, 384-389, 391, 400, 401 
tmirns urus, 449 
BoscA, E., 356, 195 
Bosch, P., 156, 206 
Boskop, 301 
Bosnia Herzegovina, 23 
Botet, J. K., 403, 437 
Boticaria, 198 
BoTfN, 169 

Botos de Campillo, 191 
Boucher be Perthes, J., 9, 407, 408 
Boudy, P., 314, 411, 416 
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Bouffia-Bonneval, see Ghapelle-aux- 
Saints 

BotJLE; M., 10, 14, 15, 41, 84, 91, 93, 
267, 270, 288, 309-312, 314, 374, 
376, 377, 382, 398, 399, 404-406, 
411, 412, 427, 435, 440-442, 446, 
451 

Bourgeois, Abb^ L., 3, 4, .9, 373 
Bourlon, M., 409, 415 
Boureet, 280 

BouRRmET, P., 415, 418, 430 
Boas, Cneva des, 151 
Bouvier-Bapierre, P., 198 
Boijyssonie, A., 96, 280, 409, 414, 415 
Boxiyssonie, J., 13, 96, 105, 157, 168, 
280, 283, 409, 414, 415 
Bovidaa, 389, 391 

bow, 99, 126, 251-253, 256, see arrow 

box, 46, 48, 380, see Buxus semper- 
virens 

bracelet, 111, 113, 127 
Bracht, E., 9 

brachyeephalie, 310, 326, 338 
Brafia Caballo, 141 
Branco, W., 445 
Brandenburg, 360, 363 
Brassempouy, 129, 206, 213-235, 283 
Braun, M., 139 
Brazil, 94, 304, 402 
breccia, 27, 46, 47, 92, 115, 152, 192, 
355, 356, 380 
Breehamps, 283 
Brenes, 147 
Brescia, 2 

Breuil, H., 8, 10, 12, 13, 41, 50, 52, 
54, 56, 59-61, 83, 101-103, 105, 
308, 309, 114, 316, 120, 128, 130, 
13l’ 137, 346, 356-158, 161, 163, 
166-170, 178, 179, 189-192, 194- 
196, 198, 199, 202, 204, 205, 207, 
216, 239, 221, 224-233, 236, 237, 
249, 254, 258, 260, 261, 270, 282, 
283, 324, 325, 327, 330, 332-334, 
344, 354, 374, 408-410, 414, 415, 
437, 418, 424-434, 436, 449-452 
British Isles, 21, 22, 348 
Broca, P., 442 
VAN DEN BrOEK, E,, 10 
Beogger, W. C., 453 
Broken Hill, 302 
Bronze, Age of, 340, 368, 370 
Broqtjin, 394 
Brown, B,, 401 


Bruckner, E., 19, 27, 375, 377, 453 
Brull, L., 229 

Bruniquel (Trou des Forges), 219, 

221, 283 

Brtinn, 118, 119, 127, 129, 213, 215, 

222, 296, 297, 299, 391, 414 
Briix, 297 

Buhalus, 90 
mitiquus, 91, 400 
palmolcerabmi, 439 
Buccmum, 325, 449, see whelk 
Buck, W. J., 423 
Buckland, 286 

buckthorn, 47, 380, see Bhamnus 

Buenos Aires, 304 

Bnffelus palmolceraBau, 439 

Biihl, see Postglacial Stage 

Bulgaria, 114 

Bulnes, 140 

Buhol, 195 

Burgos, 178, 207, 228,229 
Biirgtonna, 45, 400 

burin, 11, 14, 108, 185, 213, 224, 343 
Burkitt, M. E., 162, 270, 328, 409, 
433, 451 
Burma, 9 

Burmeister, H., 402 
Burrard, S. G,, 376 
Bury Saint Edmunds, 287 
Bushmen, 103, 258 
Busk, G., 146 
Busserach, 296 
Bnsteguerra, 141 
Biixu, Cneva del, 57, 227, 260 
Bux'us sempervireriSj 46, 48, 380, see 
box 

Byciskala, 297 

Oaballon, Cueva del, 178 
Caballos, Cueva de los, see Valltorta, 
Barranco de 

Cabe^o da Amoreira, 324 
Cabe^.o da Arruda, 324-326 
Cabr^, j., 59, 156, 177, 179, 190-192, 
196, 224, 229, 230, 248, 254, 327, 
332, 333, 426, 429, 431, 433, 451 
Cabrera, A., 146, 327, 418, 423 
C'ieeres, 187, 189 
Cadiz, 191, 229, 328, 356 
Caisteal-nan-Gillean, 344 
Gala, La, 229 
Calabrian, 35, 40, 393 
Calamonte, 190 
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Oalapat^ (Barraneo dels Gascons), 
196, 229, 247, 248, 266 
Cala,veras, 2, 302 

Calaveras de Benidoleig, see Benido- 
leig, Calaveras de 

Caldas da Eaiiiiia B. Leonor-Obidos, 
199 

Gax,dee<5n, S., 138, 190, 424 
Cal^vie, La, 225 
California, 2 
Calvo, J., 190 

Camargo, 168, 204, 288, 299, 345 
Cambernard, 271 
camel, 90, see Camelus 
Camelidse, 402 
CamelopSj 401 

Cainelus, 382, 400, see camel, drome* 
dary 

americmmSf 401 
dromedarkiSy 400 

Oampignian, 323, 349, 359, 360, 366, 
368, 452, 453 
Campigny, 359 
Canada, 401 

Ganalizo, Barraneo del, 195 
Canary Islands, 47 
Canary laurel, see laurel, Canary 
Oanchal de las Cabras, see Las Batue- 
eas 

Canete, 230 

Cangas cle 0ms, 177, 227 
Canidm, 149, 220, 246, 247, 391, 402 
canine fossa, 310 

CaniSy 86, 402, 449, see Canidse, G-wow, 
cyon, dhole, dog, fox, jackal, wolf 
aureus, 400 
etruscuSy$9Z 
falconeri, 393 
famiUaris, 220, 449 
lagopusy 51, 383-385, 387, 388, 391 
lupus, 58, 86, 384, 385, 388, 389, 391, 
401, 419 
L deitanus, 418 
I, signatus, 418 
7negamast aides, 394 
neschersensis, 391, 397 
occidenialis, 402 
priscolatrans, 401 

mlpesy 58, 388, 389, 391, 402, 419, 
449 

cannibalism, 97 

Cannstatt, 55, 118, 295, 388, 438 
Cantabria, 150, 275, 347 


Cantabrian 

coast, 35, 51, 52, 54, 272, 359, 383, 
387 

Mountains, 22, 140, 141, 154, 207 
region, 120, 149, 152, 203, 204, 208, 
226, 232, 254, 255, 258, 259, 261, 
263, 275, 326, 344, 346, 347, 355 
Cantal, 4-6, 9, 10, 14, 17 
Gantalian, 9 
Canto Cabronero, 141 
Cantos de la Visera, 231 
Cap-Blane, 134, 225, 235, 238, 239, 241, 
282, 299 
Capdepera, 151 
Gape Colony, 91 
Capella, see chamois 
europma (Eupicapra), 419 
pyrenaica {Eupicapra), 419 
p. parva (Bupieapra), 419 
rtipicapra, 51, 383*386, 400, 449 
Gapellades-Igualada, 197 
Capilla, 190 

Capitan, L., 4, 9, 11, 41, 224-226, 283, 
359, 373, 411, 415, 416, 418, 430, 
440, 452 

Capra, 449, see goat, ibex 
ibex, 51, 383-385, 388, 399 
primigenia, 92 
pyrenaica, 419, 449 
p. hispanica, 419 
p, lusitanica, 419 

р. victorm, 4:19 

Capreolus {Cernus capr coins), see Cer- 
vus; deer, roe 
capreolus can us, 419 

с. decorus, 419 
cusanus, 395 

Capri, 84 
Caprida?, 151 

Capsian, 114-116, 192, 194-197, 200, 
202-205, 257-259, 274, 323, 324, 
326, 327, 329, 330, 334, 336, 345, 
347, 348, 416, 417, 450 
Capsio-Tardenoisian, 329, 330, 348, 
349, 359, 365, 450 
T 7Q 

Carandell, j., 342, 143, 145, 422, 423 
Carballo, J., 146, 156, 160, 161, 166, 
168, 178, 224, 228, 423 
Carearafia, 305 
CARDfN, C., 227 
Cardinas, Las, 186, 334, 335 
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Cardium, 325, 449, see cockle 
edule, 366, 449 
Ci-REZ, X, 155 

carnivores, 2, 58, 65, 148, 153, 218, 389, 
402 

Carnot, A., 4 
Carpathians, 22, 23, 29 
Oarranceja-Beocin, 169 
Carrascosa de Arriba, 179 
Carrizal, Barranco del, 192 
Gabtailhac, E., 10, 84, 129, 135, 156, 
199, 220, 224-227, 260, 282, 283, 
290, 354, 408, 410, 417, 418, 425, 
427, 429, 431, 432, 443, 450 
Oabthaus, E., 317, 437 
Casa da Moura, 199 
Casa de Campo, 181 
Casa del Moreno, 186 
Casal da Serra, 198 
Casal das Osgas, 198 
Casal do Monte, 198 
Casafio, 140 
Casas de Eeeda, 181 
Cascaras, Cueva de las, 350 
Caspian Sea, 30 
Castaneda, Lake, 141 
Castellar de la Erontera, 191 
Gastello do Quei jo, 199 ^ 

Castellon, 123-126, 230, 243, 244, 246, 
248-250, 252, 253, 256 
Castenodolo, 2, 290 
Castillo, 61, 64, 81, 131, 136, 147-150, 
161-167, 169, 175, 200, 201, 203, 
204, 207, 227, 234, 236, 238, 257, 
260, 261, 271, 272, 288, 299, 345, 
414 

Castor, 401, see beaver, Trogontherium 
'fiber, 33, 59, 85, 388, 389, 397 401, 
449 

issiodorensis, 395 
plicidens, 394 
rosimee:, 394 
Gata, 1., 198 
Catagonus, 402 

Catalonia, 147, 149, 155, 206, 207, .275 
Catalonian 
coast, 35 
region, 120 

cattle, 65, 236, 240, 325, 350, 387, 389, 
see Bos, ox 

Caucasus, 23, 30, 54, 87, 387 
Cans de las Gojas (Cans de les Goyes), 
197 


cave bear, 45, 56, 58, 60-62, 78, 84-87, 
92, 96, 98, 106, 116, 120, 147, 164, 
218, 232, 235, 239, 272, 280, 281, 
292, 389 , 391, 421, see Ursws 
spelcEus 

cave hyena, 45, 58, 60, 62, 78, 85, 86, 
96, 98, 116, 147, 174, 175, 178, 
197, 280, 281, 389, 391, see 

Hywna spelcBa 

cave lion, 43, 45, 52, 56, 58, 60-62, 78, 
84, 85, 98, 112, 116, 147, 170, 219, 
232, 235, 239, 271, 280, 281, 389, 
421, see Felis spelcea 
cave man, see man, cave 
Cavidse, 402 

Oavillon, Grotte de, see Grimaldi, 
Grottes de 

Gazurro, M., 146, 156, 423, 424, 427 
Cebus, 304, see monkey 
Ceira, 142 
Celebes, 95 

Celle-sous-Moret, 46, 48, 68, 380 

Cementerio de Sevilla, 147 

Cendrero, O., 166, 168 

Central America, 304 

cephalic index, 437, 438 

Cercis siliguastrum, 48, 380, see Judas 

ceremonial staff, 121, 122, 168, 173, 
178, see baton de commandement 
Cerillo de Orea, 192 
Cerrada de la Solana, 179, 200 
DE Cerralbo, Marquis, 156, 179-181, 
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Oerro Negro, 187 

Cervidsc, 58, 65, 66, 149, 389, 391, 403 
Cervulus 

Icendengensis, 439 
sp., 439 

Cervus,60, 397,402,439, 449, see Aloes, 
Capreolus, Gervidse, deer, moose, 
stag, wapiti 

aloes, 58, 85, 385, 388, 389, 401, 419, 
449 

a, americanus, 401 
a. latifrons, 391, 396, 397 
a, palmaius, 58, 389, 391 
a. ef . palmaius, 85 
ardeus, 395 

canadensis, 55, 387, 401, 402 
capreolus, 33, 59, 85, 384, 389, 396, 
397, 399,419,449 
I carnutorum, 395, 396 
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ctenoides, 394 
cusanus, 395 
dama, 60, 85, 419 

d, somonensis (Dama), 399, see deer, 
Dama 

dicranios, 394 
douviUeiy$95 

elaphus, 55, 56, 58, 61, 85, 384, 385, 
387-389, 396-399, 419, 449 

e. holivari, 419 

e. hispanicus, 419 
e. trogontherii, 397 
etueriarium, 394-396 
euryceros (hiherniciis, megaceros)f 
58, 76, 85, 389, 397, 400 
ga 0 iot% 420 

Mhernictis (euryeeros, 'megaeeros), 
58, 389 

liortulormn, 437 
intermediuSyS98 
hendengensis (Eusa),4:89 
Uriocerus (Accis), 439 
lydelckeri {Axis), 439 
maral, 55, 387 

megaoeros {euryceros, Mhernicus), 
43, 45, 58, 60, 85, 271, 385, 387, 
389, 391, 396, 399, 403, 419 
m, ’helgrandi 

m. germanwe, 56, 388, 398 
mesopotamicus, 92 
palceome7idjangan {Busa), 439 
pardinensis, 395 
perrieri, 394, 395 
pygargus, 55, 387 
sedgivielci, 394 
soUlhacus, 66, 398 
somonensis {Dama), 66, 116, 398 
eestosomatic, see liiiman figures 
Cetacea, 147, 419 
Cevermes, 22 
Ceylon, 92, 95, 323 
Cliabot, 226 
Cliaffaiid, 219 
Chagny, Sands of, 40, 395 
chalcedony, 70, 179, 180 
Chaleuxian, 413 
Ghaleiix, Trou de, 413 
chalk, 6, 8, 10-12 
Challes de Bohan, 268 
Chamberlin, T. C., 30, 376 
chamois, 51-53, 78, 85, 113, 116, 129, 
147, 149, 150, 171, 174, 198, 218, 
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233, 235, 240, 246, 280, 345, 347, 
350, 383, 420, see Capella 
Chancelade (Bayinonden), 134, 282, 
299, 307, 308, 438, see race 
Chapalnialal, 305 

Ohapelle-aux-Saints, La (Bouffia-Bon- 
neval), 96, 279, 298, 310, 311, 313 
Chapman, A., 423 

Chareo del Agua Amarga, Val del, 123, 
196, 229, 247, 248, 256, 263 
Gharente, 81, 97, 136, 137 
Charleston, 303 
chase, see hunt 

Chatelperron point, see point, Chat el- 
perron 

Chauvet, G-., 409 

Chellean, 44, 45, 63, 64, 68-73, 76, 79, 
82-84, 87-93, 95, 179-182, 184, 186, 
188-191, 198-201, 266-270, 272, 
274, 275, 278, 286, 292, 298, 435 
cold, 274, 275 
Chelles, 68, 69 
Chepara, 95 

Chevalier, M., 138, 139 
Chiaseio, 84 
Chihuahua, 93 
Chile, 25, 129 
Chillon, 189 

chimpanzee, 311, 312, 314, 319, see Pan 
chin, 280, 301, 309, 310, 312, 326 
China, 35, 299, 401 
Chiron, L., 226 
chisel, 14, 111, 224 
bone, 359, 363, 364 
Ohlamydophoridas, 402 
Ghiamydotheridai, 402 
Chlamydothcrmm, 402 
Chocori, 306 

Chopfat, 1\ 10, 146, 156, 198, 199 
chopping tool, 164, 351, 359, 366 
Christy, H., 128, 414 
chronology, 237-239, 258, 259, 265-276, 

■ ■..■'370 ' ' 

Church Hole, 413 

churingas, 331 

Claque, 332 

Ciempozuelos, 334 

Oimbarillo de Maria Antonia, 333 

Cinca, 139 

Cineo Lagunas, Las, 143 
Ciriego, 161, 350 
Ciudad Beal, 155, 189, 328 
civet, 325, see Viverra 



INDEX 


464 

Oivilj Gueva del, see Yalltorta, Bar- 
ranco de 

clam, 367, see Mya arenaria 
clay, 6, 154, 155, 163, 164, 166, 169- 
171, 175, 177, 179, 181, 183-187, 
217, 268, 271, 272, 284 
clay varves, 368 
Claymont, 93 
cleaver, 352, 353 
Cl]ement, J., 415 
Clermont (Oise), 12, 13, 17 
climate, 1, 2, 25, 38, 39, 44, 46, 48- 
50, 59, 66, 72, 73, 78, 85, 90, 98, 
107, 114, 116, 151-155, 265, 267, 
271, 301, 317, 358, 362, 365, 370, 
377, 378, 386, 408 
optimum, 154, 355, 356, 365, 368 
steppe, 33, 38, 48, 53, 74 
tundra, 53 
Clot del Llop, 147 
Clotilde de Santa Isabel, 227 
Cobalejos, 168, 288 
Cocinilla del Obispo, 196 
cockle, 325, 350, 366, see Cardkiin 
Cogul, 126, 129, 197, 229, 246, 254-258 
Coimbra, 148, 199 
Collado, El, 195 
collar, 127 
Oolle del Vento, 2 
Collubil, 177 
Oolomba, 349 
Colombia, 25 
Colombres, 350 
Colombs, Cuevas de los, 151 
COLOMINAS Koca, J., 229 
Coinarque, 225 

Combarelles, Les, 56, 130, 225, 239, 260 
Combe, La, 282 

Combe-Oapelle, 79, 132, 214, 281, 298, 
307, 308, 438, see B^omo aurigna- 
eiensis 
combs, 367 
Comeya, 141 

COMMONT, V., 10, 14, 64, 66, 82, 270, 
398, 408-410, 436 
Como, Lake, 21 
Comprida, Lake, 142 
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393-398,400, 420 
cir. stenonis, 399 
sussenhornensis, 00, 397 
Erchen, 14 
Ercina, 140 

Erethu'071 dorsatum, iOl 

Erhvan, 92 

erosion, 30 

Ervilha, 199 

Erzerum, 23 

Erzgebirge, 22, 23 

Esealero, 140, 141 

Eschaiius, 401 

Escobedo, 227 

Eseobedo-Camargo, 167 

Esera, 139 

eskers, 19 

Eskimos, 103, 308 

Espelngues, Les, 216, 219, 283 

Espigiiete, 141 

Espoila, 148 

Es-Taliens, 43, 399 

Estelas, 284 

Esthonia, 364 

Estrada de Agnda-Qiielnz, 198 
Estrecho de Santonge, 232 
Estremadura, 200 
ethnography, 95, 334 
ethnology, 136, 137, 261 
Eucleplias, 382 
Eulamaops, 402 
Euphrates, 92 

Europe, 1, 15-17, 19, 21-23, 26, 28-31, 
33-44, 46-51, 53-55, 57, 66, 72, 7S, 
81, 83, 85, 87-91, 94, 97, 98, 100, 
107, 112, 114, 117, 118, 120, 130, 
146, 149, 154, 201, 211, 220, 222, 
264-277, 309, 315, 316, 321-323, 
335, 337, 339, 348, 349, 359, 360, 
366-370, 375, 376, 378, 379, 383, 
387, 391, 404-406, 408, 410, 411, 
413, 414 

European, 311, 313 
Evans, J., 10, 15, 288, 408 
Exsteens, M., 17, 375 



468 


INDEX 


Extranjeros, Cueva de los, 151 
Byzies,' Les, 81, 283 

Faguian, 6/ 7, 9 

381, see beech 
silvatica, 367 
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Gimpeea, P. Bosch, 197, 229, 427 
giraffe, 90 
Gironde, 225 

Giuperiba-Euggeri, V., 308 
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interglacial stages, 25, 29, 31, 34, 
153, 154, 265, 273, 275, 380, 381, 
406 

Alpine region: 
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271, 368, 388, 453 
Alpine region: 

Achen, 28, 266, 269 
Biihl, 28, 266, 269, 272 
Gschnitz, 28 
Daun, 28 

northern Europe, 360 

Germaniglaciar (first retreat), 
29, 360 


INDEX 


Baltic Advance (Baltic Glacial 
Stage), 29, 360, 368 
Baniglaciar (second retreat), 
29yB61 

Soutk Swedish Halt, 29, 361, 
368 

Gotiglaciar (third retreat), 29, 
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tailless, 53, 120, 148, 150, 386, see 
Lagomys, pika, Frolagus (Myola- 
gus) 

HarliS, E., 51, 146-148, 157, 168, 169, 
198, 199, 383, 399, 406, 420, 423, 
425 

Harpons, Grotte des, 206 
harpoon, 107, 109, 115, 123, 128, 157, 
158, 160, 162, 167, 171, 173, 175- 
177, 198, 207, 208, 221, 341-344, 
346-348, 363, 364, 366 
Harvard, 10 

Harz Mountains, 22, 23 . 


Haug, E., 40, 41, 43, 45, 382, 393, 396, 
399 

Hatjghton, S. H., 444 

Hauser, O., 95, 278, 440, 441, 446 

Hauteeour, 268 

Haute-Garonne, 225 

Hautes-Pyr^nees, 225 

Hayden, H. 11., 376 

Haza, La, 226 

Haza de la Cabana, 194 

hazel nut, 365 

headdress, 123, 213, 253, 332, 333 
hearths, 3 

Hegetotheridie, 402 

Heidelberg man, 39, 42-44, 291, 312, 
314, 321, 397, 447, see Bomo 
heidelbergensis, race 
Helada, Lake, 142 
Eelix, 449, see snail 
Mspida, 33 
nemoralis, 347, 449 
HelKn, 231 
Heluan, 16, 115 
Helvetian, 29 
Eemiaucbema, 402 
Eemibos, 382 
Hennig, E., 317, 439 
Hermida, La, 170 

HernAndez-Pacheco, E., 110, 146, 
147, 155, 156, 175-178, 191, 224, 
228, 249, 250, 327, 424, 427, 432, 
442, 449, 451 

Herrerias, Cueva de las, 227 

HernIndez-Pachego, Francisco, 433 

Herv^ G,, 450 

Heschelee, H., 384 

Eesperomys, 402 

Hess, IL, 375 

E exaprotodon, see Eippopotomus 
Hexenkiiche, 338 
Higueruela, 230 

Hildebrand, E., 117, 297, 417, 444 
PTimalayas, 23, 382 
hind, 236, 240, 252 

Eipparion, 40, 391, 393, 394, 401, see 
horse (three-toed) 
gracile, 4, 400 
EippMplus, 402 
Eippidium, 402 
neogcBum, 402 
Eippocamelus, 403 

Hippopotamus, 69, 148, 401, 439, see 
hippopotamus 


INDEX 


473 


amphihiuSfMljZ^ljZQ2fZ9SfiOO 
hipponensis, 4:00 

major, 41, 45, 66, 69, 381, 388, 392, 
394, 395, 397*400 

sivajavanicus (Eexaprotodon) f 439 
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Pleistocene (Diluvial, Glacial Epoch, 
Quaternary), 8, 19, 23, 25-27, 30, 
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385, 413 
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384-388,391,398, 401, 403 
rhinoceros, 2, 4, 44, 52, 54, 65, 66, 90, 
91, 99, 179, 218, 239, 246, 255, 
259, 286, 301, 302, 390, 420, see 
Rhinoceros 
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Eiss, see glacial stages 
rites, funeral, see sepultures 
Eivamontdn al Monte, 161 
Eiviera, 20, 78, 353, 271, 273 
BmkRE, E., 224, 225, 283, 284, 409,. 

416, 430, 443 
Eobin Ilood^s Hole, 413 
Eoehette, La, 281 
Eoek Bluff, 303 
Eocky Mountains, 25 
EouA, A., 230 


487 

Eodaiio, 267 
rodents, 402 

JiomfGtjEZ FernIndksi, J. M., 178 

Eomain, L., 15 

Eoinanelli, 116, 232, 290 

Eomani, 197, 288 

Eonie, 54, 84, 387 

Romero, A. A., 445 

Eonda, 327 

Bosales, Los, 187 

Eosenheim, 20 

Eoset, 282 

Eostrup, E,, 454 

Both, S., 305 

Eothplatz, 380 

Roussel, L, 139 

DE Rozas, L,, 166, 168 

Ruhus cdEsiuSf ABl 

Eiigen, IS 

Ruhr, 22 

Rull, Cueva, see Valltorta, Barraiieo de 
Eumelia, 23 
Mnpicapra, see Capella 
europwa, 419 
pyrenaica, 419 
p, parva, 419 
Biisa, see Cervus 
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pseudo-, 88, 185 
Somaliland, 91 
Somlyd Mountain, 391 
Somme, 64, 66, 72, 356 
Sonde, 300 

Sordes, 52, 134, 283, 308, 843, see 
Duruthy 

Soria, 68, 70, 71, 179 
Sotarriza, La, 226 
Sotillo, 185, 201 

Soto de las Begueras, 177, 289, 345 
Souei, 221 

SoutB America, 2, 8, 9, 25, 94, 804, 
306,401,402,444,445 
Spain, 22, 23, 31, 35, 37-39, 42, 44, 51, 
54, 59, 61, 68, 78, 81, 84, 87, 88, 
90, 95, 99, 112, 114, 119, 120, 123, 
125, 126, 138-198, 200-209, 220, 
222, 224, 226-232, 240-264, 267, 
271-275, 288, 289, 316, 323, 326- 
336, 341, 342, 344-359, 362, 365, 
383, 387, 392, 408, 414, 418, 420, 
442, 450, 461, see Iberian Penin- 
sula 

spatula, 173, 177 
spelseology, 146 
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